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METRIC CONVERSION FACTORS

Inch-pound units used in this report may be converted to metric SI (Interna 
tional System) units by using the following conversion factors:

Multiply By To obtain

cubic foot per second (ftVs) 0.02832 cubic meter per second
foot (ft) 0.30^8 meter
foot per day (ft/d) 0.30^8 meter per day
gallon (gal) 3-785 liter
gallon per minute (gal/min) 0.06308 liter per second
Inch (in.) 25.40 millimeter
mile (mi) 1.609 kilometer

National Geodetic Vertical Datum of 1929 (NGVD of 1929): A geodetic datum 
derived from a general adjustment of the first-order level nets of both the United 
States and Canada, formerly called "Mean Sea Level." NGVD of 1929 is referred to 
as sea level In this report.





EFFECTS OF EFFLUENTS FROM A COAL-FIRED, ELECTRIC-GENERATING 
POWERPLANT ON LOCAL GROUND WATER NEAR HAYDEN, COLORADO

By Sherman R. El Ms and Phyllis G. Mann

ABSTRACT

Data were collected at the Hayden powerplant in northwest Colorado for about 
a year during 1978-79 to monitor the effects of effluent and raw-water storage 
ponds on the local ground water, Sage Creek, and the Yampa River. Ground water 
downgradient from the effluent ponds had average boron concentrations in excess of 
the Colorado Department of Health standard for agricultural use of water. The 
water from seeps located downgradient from the powerplant is probably the best in 
dicator of downgradient water quality and had average concentrations of boron two 
times that of the Colorado Department of Health standard for agricultural use of 
water.

The Hayden powerplant uses seven principal ponds for the storage and disposal 
of effluents and raw water: An evaporation pond, an "intermediate-quality" pond, 
an "oil-skimmer" pond, a "high-quality" pond, two raw-water storage ponds, and a 
coal-pile runoff pond. Two theories may be used to explain the high boron content 
and high specific conductance of the water from wells and seeps downgradient from 
the evaporation, the intermediate-quality, the oil-skimmer, and the high-quality 
ponds. One theory is that all of the ponds are leaking; the other theory, sug 
gested by Hayden powerplant personnel, is that a plume of ground water having high 
concentrations of boron and high values of specific conductance is responsible. 
This plume is the remnant of a plume resulting from the leakage of a fly-ash 
storage pond, which was converted to a raw-water storage pond in 1976. The data 
support the theory that the ponds are leaking or a combination of leaking ponds 
and the vestigial plume theory. The theory that0 a vestigial plume is responsible 
for the high boron content and high specific conductance of the water cannot be 
refuted.

It is estimated that about one-fourth of the flow past a representative cross 
section downgradient from the evaporation pond is leakage from the pond, and about 
three-fourths of the flow past a representative cross section downgradient from 
the intermediate-quality, the oil-skimmer, and the high-quality ponds is leakage 
from these ponds. Estimates of the amount of leakage from the ponds are based on 
the assumption that the ponds are the only sources of water high in boron.



Chemical analyses of water from wells and a ground-water discharge weir 
downgradient from the raw-water storage ponds indicate these ponds are leaking. 
The effect of this leakage is that the ground water downgradient from these ponds 
has a lower specific conductance and a lower boron concentration than the ambient 
ground water. The concentration of trace elements in the water from the wells and 
the discharge weir generally declined during the study, probably because of the 
decreasing effects of a plume from the raw-water pond previously used for fly-ash 
disposal.

The effluents from the Hayden powerplant lowered the specific conductance and 
the iron and manganese concentrations, increased boron concentration, and had lit 
tle or no effect on the selenium concentration in Sage Creek. Sage Creek and the 
effluent from the Hayden powerplant had no discernible effect on the Yampa River 
because the volume of water in the Yampa River was so much greater than the volume 
of water in Sage Creek and the effluent from the powerplant.

INTRODUCTION

As of December 31» 1978, Colorado had 4,067.5 megawatts of electric- 
generating capacity. Of this capacity, about 76 percent was generated by the 
combustion of coal. In Colorado, the use of coal for generating electricity is 
expected to increase in the future as supplies of oil and natural gas decrease.

Associated with coal-fired, electric-generating plants are various environ 
mental concerns, including fly ash, emissions from boilers, and effluents. The 
effluents, which include brines from water concentrators, cooling-tower blowdown 
water, and water that has been in contact with fly or bottom ash, commonly contain 
large concentrations of certain chemical constituents, including boron (Phung and 
others, 1979; Holland and Jones, 1978; and M. A. Hardy, U.S. Geological Survey, 
written commun., 1980). Evaporation ponds commonly are used to dispose of efflu 
ents; however, the effects of these ponds on the local ground water are not fully 
understood. Such an understanding is essential for the design of adequate 
effluent-disposal facilities at coal-fired, electric-generating plants.

The Hayden powerplant, located near the town of Hayden in northwest Colorado 
(fig. 1), owned and operated by the Colorado-Ute Electric Association, Inc., was 
selected as a site to study the effects of a coal-fired, electric-generating plant 
on the local ground water. Prior to April 30, 1976, effluents from the Hayden 
powerplant were discharged into Sage Creek, a tributary to the Yampa River. On 
April 30, 1976, discharge of effluents Into Sage Creek ceased and effluents then 
were discharged into an evaporation pond. Studies done as part of the Yampa River 
basin assessment (J. W. Warner, U.S. Geological Survey, oral commun., 1980) indi 
cated that ground water is discharging to the Yampa River in this area. Any water 
seeping from these ponds could possibly affect the quality and quantity of the 
local ground water. Thus, the ground water eventually could affect the water 
quality of the Yampa River.



{Steamboat Springs
*j~

/

40°30'

\John C. Templeton 
Res No. 1

0 1 3 MILES

0123 KILOMETERS 

Figure 1.-- Hayden powerplant and local features.



Objectives

This study, which began in August 1978, was conducted by the U.S. Geological 
Survey for the U.S. Environmental Protection Agency. The objectives of the study 
were to: (1) Determine the ambient ground-water quality near the powerplant; (2) 
document the quality and quantity of effluents from the powerplant; (3) document 
the effect of boron on the ground water; and (A) determine the effects of the pow 
erplant effluents on ground-water quality, quantity, and movement. The data and 
interpretation of data in this report may assist local agenty planners, powerplant 
personnel, and designers to evaluate the effects of a coal-fired, electric- 
generating plant in semiarid areas with similar hydrology if the method of dispos 
al of effluents is the same as the method used at the Hayden powerplant.
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collecting data during the winter months. Colorado-Ute Electric Association, Inc., 
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on the plant site and land operation. F. R. Carpenter provided access to his 
property adjoining the Hayden powerplant and permission to drill observation wells 
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PLANT OPERATION

Construction of the Hayden powerplant began in April 1963. The first 
generator was placed in operation July 1, 1965* and a second generator was placed 
in operation September 1, 1976. The net generating capacity of the plant is about 
450 megawatts. About 15 megawatts additional power is used in internal plant 
operations. About 5,000 tons of coal per day is supplied to the plant by the 
Seneca Mine (fig. 1), a strip mine located about k mi to the southeast.

The Hayden powerplant obtains its water supply from the Yampa River and has 
water rights for about 30 ft 3 /s. The location, of the intake pumping station is 
shown on plate 1. Preliminary data supplied by the powerplant operators indicate 
that an average of 9 ft 3/s is diverted from the Yampa River. Prior to November 
1978, a single water-storage pond (raw-water storage pond no. 1) was used. A sec 
ond pond (raw-water storage pond no. 2), used as a fly-ash disposal pond from 1965 
to December 197^, was cleared of fly ash, lined with a 5~ft layer of locally ob 
tained clay, and placed in operation as a water-storage pond during November 1978.

Prior to April 30, 1976, the plant discharged effluent into Sage Creek. In 
order to cease discharging effluents into Sage Creek, four principal ponds were 
built to the north of the plant. The ponds included an evaporation, an "interme 
diate-quality," a "high-quality," and an "oil-skimmer" pond (pi. 1). Construction 
of the ponds was started in" late 1975, and they were placed in operation in April 
1976. These ponds were lined with a 2-ft layer of locally obtained clay.



Two runoff-retention ponds (pi. 1) were constructed to retain surface runoff 
from the plant. Runoff-retention pond no. 1, located in a natural gully, receives 
local runoff from the northwest part of the powerplant. Runoff-retention pond 
no. 2 receives runoff via a small canal from the west side of the powerplant, 
where a scrap storage yard is located. The ponds are usually dry from late summer 
through winter and contain water only during the spring or early summer when sur 
face runoff is above average. The runoff may be from either rainfall or snowmelt.

A preliminary water budget obtained from the Hayden powerplant operators is 
depicted in figure 2. This budget is based on older measurements that could not 
be updated or verified during this study because the flow gages in the control 
center had been rendered inoperable by a water overflow. It is known that about 
9 ft 3/s--not 6.28 ft 3/s--of water is being withdrawn from the Yampa River and that 
0.07 ft 3/s of effluent is being discharged into the evaporation pond (Colorado-Ute 
Electric Association, Inc., oral commun., 1980). Although the budget is not up to 
date, the diagram approximates the relative flow rates of the water used in the 
powerplant.

A subsurface drainage system, formerly used to discharge effluent into Sage 
Creek, discharges ground water into Sage Creek. This system, referred to as the 
discharge weir In this report, is depicted on plate 1 as a 30-in. reinforced con 
crete pipe (RCP) drain ending in a discharge weir. Visual inspection of the system 
indicates that ground water seeps into the pipes and is present from a point oppo 
site well HS-15 to the discharge weir at the mouth of the pipe. At present (1980), 
the only water discharged into the pipe system is ground water. The system proba 
bly is collecting water that has infiltrated from the raw-water storage ponds, the 
coal-storage and runoff-pond area, and local ground water.

An important part of the plant operation is the evaporation of wastewater 
from the evaporation pond. Two studies were conducted to determine the evaporation 
rates. The first study was conducted by a consulting firm before the pond became 
operational, and the second study was conducted by Hayden powerplant personnel in 
1979- Both studies concluded that about 32 in. are evaporated each year; the 
average precipitation at Hayden is about 15 in. per year, resulting in a net evap 
oration of about 17 in. per year (Hayden powerplant personnel, written commun., 
1980). The studies also determined that most evaporation occurs from June through 
September, and little or no evaporation occurs during the remainder of the year 
(fig. 3) due to ice cover of the ponds.

GEOHYDROLOGIC SETTING

The Hayden powerplant is located on an alluvial terrace, which is approxi 
mately 100 ft above the present flood plain of the Yampa River. This terrace, 
lowest of several alluvial terrace remnants which were formed by the downcutting 
of the Yampa River, extends about k mi to the south of the plant. Underlying the 
alluvium terrace is the Lewis Shale of Late Cretaceous age, a relatively impermea 
ble formation that inhibits ground-water movement (pi. 2).
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Figure 3.  Monthly precipitation and evaporation at the Hayden powerplant. 
(From Colorado-Ute Electric Association, Inc.)



The terrace deposit is about 27 to k9 ft thick in the study area. The depos 
it is composed of alluvial sand and gravel and includes scattered thin layers of 
clay, caliche, and boulders. This alluvium supplies all of the well water because 
the Lewis Shale is not an aquifer in this area. Wells in the alluvium are used 
primarily for domestic purposes and yield less than 20 gal/min.

Seeps (pi. 1) may issue from the base of the alluvium where the stream has 
cut down into the Lewis Shale. Several seeps are present along the north and east 
faces of the terrace within 300 ft of the plant site. These seeps usually flow 
year round, but some go dry in late fall and winter. Information supplied by 
Hayden powerplant personnel and local residents indicates that the seeps were 
present prior to construction of the powerplant. However, residents claim that 
the discharge of the seeps has increased since the powerplant began storing efflu 
ents and Yampa River water in ponds.

DATA-COLLECTION NETWORK 

Ponds

The Hayden powerplant uses seven principal ponds for the storage and disposal 
of effluents and raw water: The evaporation pond, the intermediate-quality pond, 
the oil-skimmer pond, the high-quality pond, raw-water storage ponds no. 1 and 
no. 2, and the coal-pile runoff pond. The evaporation pond is used for the storage 
of wastewater until it is evaporated. The evaporation pond receives wastewater 
from two sources low-quality wastes from the powerplant and brine from the waste- 
water concentrator. The intermediate-quality pond receives blowdown water from 
the cooling towers and stores the water until it is recycled through the waste- 
water concentrator for reuse in the powerplant. The oil-skimmer pond is a small 
pond used to remove floating oil and grease from high-quality wastewater from the 
powerplant and high-quality water from the wastewater concentrator. The water 
from the oil-skimmer pond flows into the high-quality pond. The high-quality pond 
stores makeup water for use in cooling towers. The raw-water ponds store Yampa 
River water for use in the powerplant. The coal-pile runoff pond receives water 
only from precipitation and from runoff from the coal pile. The coal-pile runoff 
pond stores the water until it is evaporated. The location and interrelationship 
of these ponds are shown in figure 2 and on plate 1, except for the oil-skimmer 
pond, which is not shown in figure 2.

Powerplant personnel make weekly measurements of stage in the evaporation, 
the intermediate-quality, and the high-quality ponds. The fluctuations in water 
levels in the intermediate-quality and the evaporation ponds from October 1978 to 
January 1980 are illustrated in figure *f. The oil-skimmer and the high-quality 
ponds are connected by an underground pipe and therefore are at the same eleva 
tion. The stage of the high-quality pond was not measured during the winter when 
the pond was frozen. Because the intermediate- and the high-quality ponds are at 
about the same elevation, water-level data on the high-quality pond are not pre 
sented here, but are available at the Hayden powerplant.
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Water-quality samples were collected quarterly from December 1978 through 
October 1979 from all ponds except raw-water storage pond no. 2, which has the 
same source of water as raw-water storage pond no. 1. The initial samples were 
analyzed for a fairly complete set of trace elements and common constituents. The 
number of trace-element analyses was later reduced to include only those constit 
uents whose concentrations tended to exceed the Colorado Department of Health 
(I977b) water-quality standards or were of local interest. The Colorado Depart 
ment of Health (!977b) standards for uses of water are listed in table 1. The 
trace-element analyses subsequently performed included: Boron, iron, manganese, 
selenium, and zinc. Only two analyses for common constituents were made on water 
from the ponds. Results of all of the analyses are presented in the section on 
Water-Qua1ity Data.

Wells

In order to determine any effects that effluents from the powerplant might 
have on the shallow ground water, 22 test wells were drilled near the plant (pi. 1 
and table 2). Well HS-14 was drilled to provide information on the ambient ground 
water. Wel1 HS-14 and one privately owned well completed in the alluvium, the 
Barnes well, were used as controls in the study. Well HS-l^f and the Barnes well 
are not directly upgradient from the principal direction of natural ground-water 
flow beneath the plant, but lie to the west of the ground-water flow. Water in the 
wells is assumed to represent the ambient ground water because both wells receive 
water from the same alluvial fill as that upgradient from the powerplant. The 
other 21 wells were drilled downgradient from the plant and its storage ponds. The 
downgradlent wells were used to monitor the effects of the plant and ponds on the 
quality and quantity of ground water.

Well HS-17 was found to have been drilled in an old spoils dump left over 
from plant construction. Although well HS-17 could not be used to monitor the ef 
fect of effluents from the plant, the analyses of water from the well did provide 
information on the influence of the dump on the local ground water. This well and 
the dump are not upgradient from any other monitoring well.

All 22 wells were drilled without fluids using a diesel hammer, reverse-air 
circulation Becker 1 drill. Each well was drilled through the alluvium 0.5 to 2 ft 
into the Lewis Shale. The wells then were cased with 3»25~in. outside diameter 
PVC pipe. The lower end of the casing was capped and the lowest 10 to 20 ft per 
forated. The wells were backfilled with gravel from the same alluvium in which 
they were completed. Each well was then sealed with cement and capped to prevent 
contamination from surface water. Levels were run for each well to determine the 
altitude above sea level.

use of the brand name in this report is for identification purposes only 
and does not imply endorsement by the U.S. Geological Survey.
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Water levels in all wells except the Barnes well were monitored for a year, 
from December 1978 through November 1979- The Barnes well has no access for meas 
urement. Water levels were measured monthly to identify changes due to seasonal 
fluctuations, such as recharge from snowmelt and rainfall, pumpage from the aqui 
fer, and the effects of lower pond levels. The water-level measurements are shown 
in table 2, and the water-level fluctuations in selected wells are illustrated in 
figures 5 and 6. Water-level contours at times of low-, medium-, and high-water 
levels are shown on plates 3» ^, and 5- The water-level contours tend to follow 
the outline of the evaporation, the intermediate-quality, and the oil-skimmer 
ponds, indicating a high ground-water level under these ponds. The shape of the 
water-level contours indicates the ponds are leaking, resulting in the elevated 
ground-water levels near the ponds.

Ground-water-quality data were collected quarterly from the test wells from 
December 1978 to October 1979. In addition, the Barnes well was sampled in June 
and October. Data from the Barnes well supplemented data from well HS-14 by 
providing additional information on the ambient ground-water quality. The initial 
samples were analyzed for a comprehensive set of trace elements and common con 
stituents. The number of subsequent trace-element analyses was reduced to include 
only those constituents which exceeded the Colorado Department of Health (1977b) 
standards (table l) or were of local interest. The trace elements analyzed for 
subsequent samples were: Boron, iron, manganese, selenium, and zinc. Two 
analyses for common constituents were made on the water from all wells, except the 
Barnes well, which had one analysis for common constituents made on the water from 
the well. Results of all these analyses are presented in the Water-Quality Data 
sect ion.

Seeps are present in the terrace cut along the north and east sides of the 
Hayden powerplant (pi. l). Seeps occur for about three-quarters of a mile along 
the north face of the terrace. Eight representative seeps were chosen for water- 
quality sampling. All seeps except seep HS-8 are perennial. The seeps were 
developed by clearing the immediate area of vegetation, enlarging the outflow, and 
digging collection basins which were drained and allowed to refill prior to sam 
pling. Estimates of flow were made prior to each sampling; these estimates were 
either visual or based on the time required to fill a given volume. The estimates 
may be in error because the seeps extend laterally.

Water-quality samples were collected from seeps HS-1 through HS-4 and the 
gravel-pit seep from January through October 1979 on a quarterly basis. Samples 
from seeps HS-5 through HS-7 were collected quarterly from March through October 
1979> and samples from seep HS-8 were collected in March and June. Seep HS-8 was 
dry in October. The January samples were analyzed for nearly all trace elements, 
but subsequent analyses included only boron, iron, manganese, selenium, and zinc. 
The common constituents were analyzed during the January and March samplings and 
then discontinued. Results of the analyses and data on flow are presented in the 
Water-Quality Data section.
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Discharge V/ei r

The discharge weir is a concrete box containing a 90° V-notch weir used to 
measure the flow from the 30-in. RCP drain. The flow from the system, the largest 
single source of ground-water discharge in the area, is exceeded only by the 
combined flow from the springs along the lower (north) edge of the terrace. The 
average of four quarterly flow measurements made using the V-notch weir was about 
0.^0 ft 3/s, varying seasonally from 0.26 ft 3 /s in January to 0.82 ft 3/s in March. 
Water-quality samples were collected from January through October 1979 on a quar 
terly basis. The same general analysis schedule was used for samples taken from 
the discharge weir as was used for the wells and seeps. Results of the water- 
quality analyses and flow rates are presented in the Water-Qua 1ity Data section in 
this report.

Streams

Streams monitored in the Hayden powerplant study include the Yampa River near 
Hayden (U.S. Geological Survey streamflow-gaging station 092AM10), Sage Creek 
above the Hayden powerplant, Sage Creek at U.S. Highway ^0, and the Yampa River at 
Hayden, where one low-flow sample was collected. Sage Creek above the Hayden 
powerplant is an ephemeral stream, and the other streams are perennial. Flow rates 
for the Yampa River near Hayden were obtained from stage-discharge relations. 
Flow rates for Sage Creek above the Hayden powerplant were estimated using visual 
methods. Flow rates for Sage Creek at U.S. Highway 40 were estimated using the 
estimated flow of Sage Creek above the Hayden powerplant and estimates of inflows 
between the two sites. This method of estimating the flow for Sage Creek at U.S. 
Highway kQ was necessary because the site was located in backwater from the Yampa 
River. The same general scheme of water-quality sampling used for the wells and 
seeps was used for these surface-water sites. The results of the water-quality 
analyses and flow rates are presented in the Water-Quality Data section.

AMBIENT GROUND WATER

Data on the movement of the ambient ground water near the Hayden powerplant 
were sparse and insufficient. Most of the wells in the area are domestic and 
usually have no means of access for measuring the water level. Water levels are 
available only from drillers' logs and these levels are outdated. Surface topog 
raphy is the main indicator of water movement and indicates that the ground water 
moves in a north-to-northwest direction, except near Sage Creek where it may flow 
northeast. Drillers' logs indicate that the maximum capacity of most wells is less 
than 20 gal/min, and that the majority of the wells yield 10 gal/min or less.

Data on the quality of ground water near the plant were insufficient to de 
fine the ambient ground-water quality. Analyses of water sampled from well HS-14 
indicated concentrations of nitrite plus nitrate larger than 10 mg/L (milligrams 
per liter). Well HS-1A is downgradient from a wheat field and may receive recharge 
from the field. Although well HS-1^ is downgradient from the coal pile and the 
raw-water storage ponds, analyses of water from the well indicate that the quality 
of water is not influenced by water from either the coal pile or the raw-water
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storage ponds. Although the results of the analyses of other constituents probably 
are representative of the local ground water, a second control well the Barnes 
well was sampled in June and October for verification. The Barnes well (pi. 1) is 
a domestic well about 2 mi southwest of the Hayden powerplant. According to the 
drillers 1 log, this well penetrates the Lewis Shale, but it is screened in and re 
ceives all of its water from the alluvium.

Data from well HS-14 and the Barnes well were averaged in an effort to define 
the ambient ground-water quality. The averages were: Boron, 220 yg/L (micrograms 
per liter); iron, 55 yg/L; manganese, 35 yg/L; selenium, 8 yg/L; zinc, kQ yg/L; 
and specific conductance, 1,050 ymhos/cm (micromhos per centimeter). These con 
centrations do not exceed the Colorado Department of Health 0977b) standards for 
agricultural use of water, except for a sample from well HS-l^f that contained 
15 yg/L of selenium. None of the concentrations exceeded the standards for drink 
ing-water supply except for nitrite plus nitrate (which averaged 19 mg/L) and one 
sample containing high selenium (15 yg/L). Data from well HS-1*f and the Barnes 
well are presented separately in the Water-Quality Data section.

Data on ambient ground-water quality were obtained from two additional 
sources and compared with the data from wells HS-1*f and the Barnes well. The first 
source of data was a ground-water-quality study (R. S. Williams, U.S. Geological 
Survey, oral and written communs., 1981) in which 21 wells were sampled in the 
Grassy Creek valley, located about 1 mi east of the Hayden powerplant (fig. 1). 
The aquifer system in Grassy Creek valley is about the same as that near the 
Hayden powerplant; the aquifer consists of alluvial terrace deposits underlain by 
a relatively impermeable shale. Williams sampled 21 wells and collected 78 samples 
of water for analysis of boron, manganese, selenium, and specific conductance. 
The average values for the 21 wells were: Boron, 140 yg/L; manganese, 165 yg/L; 
selenium, less than 1 yg/L; and specific conductance, 1,^70 ymhos/cm. The highest 
values were: Boron, MO yg/L; manganese, 2,000 yg/L; selenium, 1 yg/L; and spe 
cific conductance, 3>^00 ymhos/cm.

The second source of data on the quality of the ambient ground water was the 
computer data files of the U.S. Environmental Protection Agency and the U.S. Geo 
logical Survey. The area considered for retrieval of the data from the computer 
files was from south of U.S. Highway kO to the southern boundary of the area shown 
in figure 1 and from longitude 107°05'00" to longitude 107°15'00". The computer 
data files had data on six wells not included in the Williams ground-water-quality 
or the Hayden powerplant studies. There was a variable number of analyses for each 
constituent. Boron was determined in three analyses; manganese, in six analyses; 
selenium, in six analyses; and specific conductance, in six analyses. The average 
values were: Boron, 1^1 yg/L; manganese, 28 yg/L; selenium, 5 yg/L; and specific 
conductance, 1,500 ymhos/cm. The highest values were: Boron, 28*f yg/L; manganese, 
1,^50 yg/L; selenium, 7 yg/L; and specific conductance, 2,950 ymhos/cm.

An analysis of the data from the Williams ground-water-quality study and the 
computer data files indicates the data from well HS-1*t and the Barnes well are an 
acceptable indicator of ambient ground-water quality in the area. None of the 
wells had analyses in which the boron exceeded the Colorado Department of Health 
(I977b) proposed water-quality standard of 750 yg/L.
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HAYDEN POWERPLANT EFFLUENT

Although a sample of the low-quality wastes was not obtained, one sample of 
Hayden powerplant brine effluent disposed of in the evaporation pond was supplied 
by powerplant personnel. The brine effluent sample, taken from the wastewater 
concentrator (fig. 2), was highly colored and contained flocculate after filtra 
tion through a 0.45-micron filter. An analysis indicated the following: Specific 
conductance, 75,000 ymhos/cm; carbonate, 2^0 mg/L; boron, 110,000 yg/L; iron, 
1,700 yg/L; manganese, 37,000 yg/L; nickel, 300 yg/L; selenium, 220 yg/L; and pH, 
6.2. The analytical dilution factor for selenium was 25; therefore, the value for 
selenium may be in error, even though several aliquots were analyzed and the aver 
age value reported.

Because we were able to obtain only one sample from the wastewater concentra 
tor and no samples from the low-quality wastes, it is not known if this sample 
truly represents the inflow into the evaporation pond. However, it is the only 
available indicator of effluent quality.

EFFECTS OF BORON

Boron is of concern because it is a byproduct of coal burning and may be 
introduced into the local ground water by effluents from the Hayden powerplant. 
Whereas boron is important as a plant nutrient but is toxic to plants in high 
concentrations, a discussion of the occurrence, movement, effects, and recommended 
maximum levels is relevant. This discussion will be useful in assessing the 
effects of boron when the water is used for agriculture.

Boron usually is reported in terms of the element boron, and no effort is 
made to differentiate the species present. At the pH of natural water   less than 
pH 8.7"the predominant species would be H3B0 3 (aqueous) and to a lesser degree, 
H 2 B0 3 . At pH 8.2 the ratio of H 3 B0 3 (aqueous) to H 2B0 3 would be 10:1 (Hem, 1970). 
Boron has been identified in several complex mineral forms; colemanite and kernite 
are two which are found in evaporate deposits in California and Nevada. Boron 
also is found in simple forms--calcium, magnesium, and sodium borates. Organic 
forms of boron also have been identified; they are the result of micro-organisms 
and plants utilizing boron in their growth. The organic forms of boron usually 
are oxidized to the inorganic form when the micro-organisms and plants die (U.S. 
Department of Agriculture, 1957). Boron in natural water does not seem to conform 
to a simple solubility constant but is probably controlled by several factors that 
are not well understood (Hem, 1970).

Movement of boron in the soil column is a complex procedure, involving pH, 
soil type, and organic matter (U.S. Department of Agriculture, 1957). Boron is 
readily adsorbed onto clays and to a lesser degree onto silts. Little or no 
adsorption occurs on sand. The type of cation has little or no effect on the rate 
or amount of adsorption. An increase in pH will increase adsorption and a decrease 
will lower adsorption. The effects of pH are reversible; that is, an increase in 
pH will increase the amount of boron fixed in the soil, and if acid is used to 
lower the pH, the amount of boron fixed in the soil will decrease. This reaction
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is rapid and appears to be continuous. Organic matter appears to decrease the 
amount of boron fixed in the soil and release more boron into the water column to 
be available for uptake for life forms (U.S. Department of Agriculture, 1957).

Crops such as sugar beets, alfalfa, and clover are affected by a deficiency 
of boron in the soil. Boron is a necessary nutrient in the growth of legumes, 
especially alfalfa. Fertilizers that contain boron have been applied to crops for 
many years. The main results of boron deficiency are reduced growth, cellular 
change, and finally death. It is difficult to determine the amount of boron need 
ed for growth by various plants because only a small fraction of the boron in the 
soil is in a form available for plant growth. Boron, as measured in the available 
form, is needed in concentrations of 0.5 mg/g (milligrams per gram) for satisfac 
tory growth of alfalfa, sugar beets, red clover, and sweet clover (U.S. Department 
of Agriculture, 1957).

Boron, although a vital nutrient in plant growth, is a toxic substance when 
excess quantities are present. The problem of boron toxicity first became prom 
inent during World War I, when potash salts, usually purchased from Germany, were 
mined from Searles Lake in California. Application of this potash resulted in 
damage to potatoes and vegetables. Analyses of the potash indicated that it con 
tained more than 11-percent boron. The potash was then refined, the boron removed, 
and the problem was solved. Symptoms of boron poisoning are yellowish-brown spots 
on leaves (U.S. Department of Agriculture, 1957).

The problem of boron poisoning is not confined only to the application of 
fertilizer, but also to the application of irrigation water. Several plants, 
notably beans and fruit trees, are sensitive to boron. Crops such as alfalfa, 
sugar beets, clovers, and carrots are among the most tolerant crops. The relative 
tolerance of plants to boron in irrigation water is listed in table 3« The 
permissible limits of concentration of boron in several classes of water used for 
irrigation are shown in table k. Irrigation water containing more than the recom 
mended concentration of boron may not produce immediate harmful effects. Water 
containing as much as 2 mg/L of boron may be used on neutral and alkaline soils 
for some time without injury to sensitive plants. However, if the soils are acid, 
damage may occur rapidly [National Academy of Sciences and National Academy of En 
gineering, 1973 (197*01.

In Colorado, the maximum permissible limit of 750 ug/L for boron has been 
established by the Colorado Department of Health (I977b) only for waters for agri 
cultural use. Limits have not been established for water supply, aquatic life, or 
other uses.

Gastrointestinal and pulmonary disorders have been observed in lambs when the 
concentration of boron is unusually high in both the soil and water supplies. If 
large amounts of boron are ingested by humans, some serious toxic effects may be 
produced (Gough and others, 1979). More information is needed on the possible 
effects of boron before standards may be established for the permissible concen 
tration of boron in water used for drinking and public supply.
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Table 3."'-Relative tolerance of plants to boron

[In each group, the plants first named are the most tolerant and the last 
named are the least tolerant. From U.S. Department of Agriculture (195*0]

Tolerant Semi tolerant Sensi tive

Athel (Tamarix aphylla)
Asparagus
Palm (Phoenix canariensis)
Date palm (P. dactylifera)
Sugar beet

Sunflower (native)
Potato
Acala cotton
Pi ma cotton
Tomato

Pecan
Black walnut
Persian (English) walnut
Jerusalem-artichoke
Navy bean

Mangoes
Garden beet
Alfalfa
Gladiolus
Broadbean

Onion
Turnip
Cabbage
Lettuce
Carrot

Sweet pea
Radish
Field pea
Ragged rob in rose
01 ive

Barley
Wheat
Corn
Milo
Oat

Zinnia
Pumpkin
Bell pepper
Sweet potato
Lima bean

American elm
Plum
Pear
Apple
Grape (Sultanina and Malaga)

Kadota fig
Persimmon
Cherry
Peach
Apricot

Thornless blackberry
Orange
Avocado
Grapefruit
Lemon

Table k.  Permissible limits for concentrations of boron 
in several classes of irrigation water

[Concentration of boron in mg/L. From U.S. Department of Agriculture (195*0]

Class 
of 

water

Excel lent      -
Good          
Permissible-  
Doubtful       
Unsui table-----

Sensl tive

Less than 0.33 
0.33-0.67 
0.67-1.0 
1.0 -1.25 

More than 1.25

For crops that are

Semi tolerant

Less than 0.67 
0.67-1.33 
1.33-2.0 
2.0-2.5 

More than 2.50

Tolerant

Less than 1 .0 
1.0-2.0 
2.0-3.0 
3.0-3.75 

More than 3-75
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EFFECTS OF EFFLUENTS

The effects of effluents from the Hayden powerplant on the local ground water 
are presented for five categories: Ponds, wells, seeps, the discharge weir, and 
streams. Data on the concentrations of trace elements in analyzed samples of 
water from the ponds, seeps, the discharge weir, and streams, and the number of 
samples which exceeded the Colorado Department of Health (I977b) standards for ag 
ricultural use of water are given in tables 5 and 6. Trace-element data are given 
in tables 7 and 8.

Ponds

The ponds at the Hayden powerplant can be classified as either effluent 
(evaporation, intermediate-quality, oil-skimmer, and high-quality) or raw-water 
storage (raw-water storage ponds no. 1 and no. 2). Because the coal-pile runoff 
pond was dry during most of the study period due to evaporation, it was not con 
sidered to have a major effect on the ground water. The relationship of specific 
conductance and boron with time for water in selected ponds is shown in figure 7«

The evaporation pond had the highest average specific conductance (6,590 
ymhos/cm) and the highest average boron concentration (4,800 yg/L) of the five 
ponds sampled. Concentrations of these constituents varied greatly during the 
study. The October 1979 sample contained the largest values of specific conduct 
ance (13>800 ymhos/cm) and boron (13,000 yg/L). The December 1978 sample contained 
the smallest value of specific conductance (1,850 ymhos/cm) and the June 1979 sam 
ple contained the smallest concentration of boron (530 yg/L).

A large discrepancy was found between the concentrations of selenium in the 
effluent entering the evaporation pond and in the water in the pond. The effluent 
contained 220 yg/L of dissolved selenium (see page 21 for discussion of effluent 
sample), whereas the pond samples had a maximum concentration of 14 yg/L and 
averaged 6 yg/L. The concentration of selenium in the pond decreased during the 
study. A sample of the bottom material from the evaporation pond analyzed for the 
following trace elements was found to contain: Boron, 5&0 yg/g; copper, 35 yg/g; 
manganese, 11 yg/g; selenium, none detected; and silver, k yg/g. The material was 
primarily fly ash, and material from the clay liner of the pond was not included. 
The analyses of the evaporation-pond water and the evaporation-pond bottom mate 
rial (fly ash) did not indicate the presence of large amounts of selenium. The 
concentration of selenium in the downgradient wells was generally lower than in 
either the evaporation pond or the ambient ground water. Further study is needed 
to determine the fate of the selenium.

Seasonal evaporation, precipitation, and snowmelt will cause fluctuations in 
the quality of water in the evaporation pond. The water will probably reach its 
lowest annual concentration of constituents in early summer when runoff is great 
est and reach its highest concentration in late summer. It is not possible to 
estimate the ultimate concentration of constituents in the-evaporation pond, but 
the long-term trend is probably toward increasing concentration.



Table 5. Average concentrations of selected trace elements in water from ponds 
seeps, streams, and the discharge weir and the percentages as compared to 

the concentrations of the same elements in the ambient ground water

[NS=not significant; NA=not applicable; 
concentrations In microgram per liter, yg/L]

Trace elements

Site

Ambient ground water- 
Evaporation pond-   -  
Intermediate-quali ty
pond-              

Oil-skimmer pond--   
High-quality pond-     
Raw-water storage

pond no. 1--        

Boron Selenium Manganese I ron

yg/L Percent yg/L Percent yg/L Percent yg/L Percent

Sage Creek at
U.S. Highway 40--- 

Sage Creek above

220
4,800

1,800
1,800
1,300

85

320

100
2,200

820
820
590

39

NA 57

100 
NS

NS 
NS 
NS

NA

NA

35
420

63
120
73

30

130

100
1 ,200

180
340
210

86

NA

55
33

37
30
40

100

100
60

67
55
73

230 420

NA

Hayden powerplant-   
Di scharge wei r-       1

Gravel pit seep-    
Seep
Seep
Seep
Seep

Seep
Seep
Seep
Seep

Yampa

HS-1        -
HS-2         
HS-3        -
HS-4        -

HS-5        '
HS-6        -
HS-7        '
HS-8         

River

-    1
-    1
-    1
-    1
-    1

-    1
-    1
-    1
-    1

near Hayden        
Yampa

at
River

Hayden--   -    

250 
,600

,200
,300
,400
,900
,800

,000
,600
,300
,300

72

80

NA 
730

550
590
640
860
820

450
730
590
590

NA

NA

61 
13

2
4
6
3
6

6
2
2
4

0

0

NA 
NA

NS
NS
NS
NS
NS

NS
NS
NS
NS

NA

NA

740 
130

810
12
33
33
47

5
40
15
35

40

___

NA 
370

2,300
34
94
94
130

14
110
43
100

NA

____ _

120

260
70

180
130
90

5
40
40
40

123

_ _ _

NA

470
130
330
240
160

9
73
73
73

NA

_ __
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Table 6. Number of samples of water from ponds3 seeps3 streams 3 and the 
discharge weir analyzed for boron and manganese compared with the number 
of samples exceeding the Colorado Department of Health (1977b) standards

for agricultural use of water

Site
Number of samples

Boron Manganese

Number of samples that exceeded 
Colorado water-quality standards 

for agricultural use

Boron Manganese

Evaporation pond        4
Intermediate-quality pond-- k
Oil-skimmer pond       4
High-quality pond        4 

Raw-water storage pond
no. 1               k

Seep HS-1              4
Seep HS-2              4
Seep HS-3              4
Seep HS-4              k
Seep HS-5              3

Seep HS-6              3
Seep HS-7              3
Seep HS-8              2
Gravel-pit seep-        4
D? scharge weir          4

Sage Creek above Hayden-   2 
Sage Creek at

U.S. Highway 40        3
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Table 7. Average concentrations of selected trace elements in water from wells 
and the percentages as compared to the concentrations of the same elements

in the ambient ground water

[NS=not significant; concentrations in microgram per liter, yg/L]

Trace elements 

Site Boron Selenium Manganese Iron

Ambient ground water-
Well
Well
Well
Well

Well
Well
Well
Well
Well

Well
Well
Well
Well
Well

Well
Well
Well

Well
Well
Well
Well

HS-t        
HS-2       
HS-3       
HS-4       

HS-5       
HS-6      
HS-7       
HS-8      
HS-9      

HS-10      
HS-11      
HS-12      
HS-13      
HS-15      

HS-16     
HS-17      
HS-18     

FC-1      
FC-2       
FC-3-      
FC-4      

    1
    1
    1

    1
    1
    1
    1
    1

    1
    1
    1
    1

    2

    1
    1
    1
    1

yg/L

220
960
,000
,200
,200

,500
,200
,100
,600
,700

,300
,000
,800
,600
670

,700
510
960

,700
,700
,800
,200

Percent

100
440
450
550
550

680
550
500
730
770

590
450
820
730
300

1,200
230
440

770
770
820
550

yg/L

8
4
4
1
1

2
3
4
4
5

6
5

10
10
3

12
3
4

3
6
6
2

Percent yg/L

100
NS
NS
NS
NS

NS
NS
NS
NS
NS

NS
NS
NS
NS
NS

NS
NS
NS

NS
NS
NS
NS

35
250
500
93
360

120
370
100
290
73

37
20
67
70
40

300
1,400
210

110
50
110
30

Percent

100
710

1,400
270

1,000

340
1,100
290
830
210

110
57
190
200
110

860
4,000

600

310
140
310
86

yg/L

55
10
13
50
40

27
27
40
10
15

13
30
23
53

150

93
600
43

130
17
20
17

Percent

100
18
24
91
73

49
49
73
18
27

24
55
42
96

270

170
1,100

78

240
31
36
31
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Table 8. Number of water samples analyzed for boron and manganese compared 
with the number of samples exceeding Colorado Department of Health (1977b) 

for agricultural use of water from wells

Number of samples that exceeded
Number of samples Colorado water-quality standards

Site                for agricultural use
Boron Manganese                        

	Boron Manganese

Well HS-1              43 41
Well HS-2              4 3 41
Well HS-3            - 43 40
Well HS-4              43 42
Well HS-5             43 30

Well HS-6              43 22
Well HS-7              43 21
Well HS-8             43 31
Well HS-9              43 40
Well HS-10             43 40

Well HS-11             43 30
Well HS-12             43 40
Well HS-13             43 4 0
Well HS-14             43 00
Well HS-15             43 10

Well HS-16             43 31
Well HS-17             43 02
Well HS-18             43 31

Well F01              43 30
Well FC-2              43 40
Well FC-3             43 41
Well FC-4              43 20
Barneswell            21 00
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The intermediate-quality pond had the most consistent water quality of all 
the ponds sampled. The average specific conductance was 3»1^0 ymhos/cm and varied 
only by about 500 ymhos/cm during the study. The average boron concentration was 
1,800 yg/L. The quality of the pond was adequate for raising trout. Of the trace 
elements sampled, only boron exceeded the recommended Colorado Department of 
Health (I977b) standard for agricultural use of water. Only two samples one high 
in copper, the other high in zinc exceeded the recommended Colorado Department of 
Health (l977b) standards for aquatic life.

The average specific conductance in the oil-skimmer pond (the smallest pond 
sampled) was 1,560 ymhos/cm, and the average boron concentration was 1,800 yg/L. 
Boron was the only constituent that was in excess of the recommended Colorado De 
partment of Health (I977b) standards for agricultural use of water. Of particular 
interest was the October 1979 sample, which had a pH of 3.0; this value was veri 
fied by repeated measurements in the field and by analysis in the laboratory. The 
sample did not contain excessive amounts of any other analyzed constituent. The 
pH increased to about 6.0 the following day. It was subsequently determined that 
this increase was due to an incomplete construction modification resulting in de- 
mineralized wastes being periodically discharged into the high-quality pond via 
the oil-skimmer pond, resulting in severe pH fluctuations. The problem has since 
been corrected, according to Hayden powerplant personnel (written commun., 198l).

The high-quality pond had the best water quality of any of the ponds, as 
defined by the lowest values for specific conductance and boron. The average spe 
cific conductance of the pond water was 863 ymhos/cm and the average boron concen 
tration was 1,*tOO yg/L. The pond contained high-quality effluents from the waste- 
water concentrator and from high-quality wastes. The water quality was relatively 
constant, deviating only slightly about the mean; for example, the deviation about 
the mean for specific conductance was about 150 ymhos/cm and for boron was about 
400 yg/L. The October 1979 sample from this pond had the lowest pH 6.8 and was 
affected by the same factors that lowered the pH in the oil-skimmer pond. Large 
variations in water quality of the high-quality pond are not expected in the fu 
ture unless there is a spill or the inflow is altered.

Raw-water storage pond no. 1 has about the same water quality as the Yampa 
River, its source. The water quality of the pond varies less than that of the 
stream because the larger storage capacity of the pond acts as a buffer. The 
average specific conductance of the pond was 326 ymhos/cm and the average 
concentration of boron was 85 yg/L. The March 1979 sample from this pond had the 
highest concentration of boron 1^0 yg/L whereas the sample from the Yampa River 
had 60 yg/L. The reason for the difference is not known. No sample contained any 
analyzed constituent in excess of the Colorado Department of Health (I977b) stand 
ards for agricultural use of water.

Raw-water storage pond no. 2, which was used as a fly-ash disposal pond from 
September 1965 to late 1978, contained water of the same quality as raw-water 
storage pond no. 1 from December 1978 through October 1979- While pond no. 2 was 
being used as an ash-disposal pond, leakage probably resulted in a plume of leach- 
ate moving downgradient from the pond. The movement, extent, and quality of this 
plume are not known. The concentrations of boron and the specific conductance of 
water in the plume would have been higher than those in the ambient ground water,
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but their values are not known. The plume would have caused boron to be adsorbed 
onto the clays and silts in the aquifer. Desorption of boron from the aquifer 
could have resulted in higher than ambient concentrations of boron in the ground 
water after the plume was probably displaced by leakage from the pond in late 
1978.

Hayden powerplant personnel (oral and written communs., 1980) stated that the 
plume of water which originated when raw-water storage pond no. 2 was used for 
fly-ash disposal is presently underlying the Hayden powerplant. They also stated 
that the values of specific conductance and concentrations of boron in the plume 
are about the same as the values of specific conductance and concentrations of 
boron in the evaporation, the intermediate-quality, the oil-skimmer, and the high- 
quality ponds. While the rate of movement of this plume is not known, the Hayden 
powerplant personnel suggest that it may take years for the remnants of the plume 
to dissipate from the area of the Hayden powerplant.

The coal-pile runoff pond contains water only during periods of local runoff. 
Because it is dry most of the time, it was not sampled.

Wells

Wells were placed near the Hayden powerplant to monitor the effect of the 
ponds on the ground water. Wells HS-1 through HS-6 and FC-*t were used to monitor 
the effects of the evaporation pond; wells HS-8 through HS-13 were used to monitor 
the effects of the intermediate-quality, the oil-skimmer, and the high-quality 
ponds; wells HS-15 and HS-16 were used to monitor the effects of the raw-water 
storage ponds; and well HS-18 was used to monitor the effects of the coal pile and 
the coal-pile runoff pond. The same groupings of wells are used in the discussion 
of how the movement and quality of water are affected by the powerplant. The rela 
tionships of specific conductance and boron with time in selected wells are shown 
in figures 8 and 9-

Analyses of the water from wells HS-1 through HS-6 and FC-4 downgradient from 
the evaporation pond determined the following water-quality parameters and their 
average values: Specific conductance, 1,220 ymhos/cm; boron, 1,200 yg/L; iron, 
26 yg/L; manganese, 250 yg/L; and selenium, 3 yg/L. The concentrations of iron in 
water samples from wells HS-1 through HS-6 and FC-*t probably are not related to 
the concentrations of iron in the ambient ground water or the evaporation pond, 
but are related to the reduction-oxidation potential in ground water. In an oxi 
dizing environment, iron ions will be precipitated; in a reducing environment, the 
ions can be leached from the surrounding soil or transported by the ground water. 
The concentrations of iron in the wells were lower than the Colorado Department of 
Health (I97?b) agricultural water-use standard of 200 yg/L and generally declined 
during the study. The concentrations of manganese generally exceeded the water- 
use standard of 200 yg/L during the initial samplings and then declined to values 
lower than the standard during subsequent samplings. The water sample in well FC-A 
had the lowest average concentration of manganese--30 yg/L.
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The ground-water-flow system in the area of the evaporation pond is not a 
simple system receiving water only from the pond and ambient ground water. This 
is evident by the values of specific conductance of the water in wells HS-5 and 
HS-6 and, to a lesser degree, in wells HS-1, HS-2, and FC-*». The values at times 
were lower than those of either the evaporation pond or the ambient ground water. 
These anomalous values probably are due to local ground-water recharge from 
rainfall, snowmelt, runoff from the plant, or leakage from the raw-water storage 
ponds.

Analyses of water samples from wells HS-8 through HS-13 and FC-1 through FC-3 
downgradient from the intermediate-quality, the high-quality, and the oil-skimmer 
ponds determined the following water-quality parameters and their average values: 
Specific conductance, 1,1/0 ymhos/cm; boron, 1,600 yg/L; iron, 3** yg/L; manganese, 
92 yg/L; and selenium, 6 yg/L. All samples collected from wells HS-8 through HS- 
13 and FC-1 through FC~3 contained boron in excess of the Colorado Department of 
Health (I977b) standards for agricultural use of water, except for the December 
1978 samples from wells HS-8 and FC-1 and the June 1979 samples from well HS-11. 
The lower concentrations of boron in these samples probably were due to recharge 
resulting from snowmelt and rainfall runoff. Well HS-11 is downgradient from run 
off-retention pond no. 2, and during the June 1979 sampling period the pond 
contained water. Wells HS-8 and FC-1 probably receive local recharge from runoff- 
retention pond no. 1. Analyses of water samples from wells HS-8 through HS-13 and 
FC-1 through FC-3 Indicate that the intermediate-quality, the oi1-skimmer, and the 
high-quality ponds were probably leaking. Boron concentrations in water from the 
wells were higher than in the ambient ground water and approached the concentra 
tions of boron in the water from the ponds. The boron concentrations in the ground 
water downgradient from the intermediate-quality, the oil-skimmer, and the high- 
quality ponds were therefore indicators the ponds were leaking.

Well HS-7 was drilled to monitor the effects of the evaporation, the interme 
diate-quality, the oil-skimmer, and the high-quality ponds. The average values of 
water-quality parameters for the water sample from well HS-7 were: Specific con 
ductance, 1,160 ymhos/cm; boron, 1,100 yg/L; iron, kO yg/L; manganese, 100 yg/L; 
and selenium, k yg/L. These results were compatible with the data on the wells 
monitoring the evaporation pond and the intermediate-quality, the oil-skimmer, and 
the high-quality ponds.

Wells HS-15 and HS-16 were drilled to monitor the effects of the raw-water 
storage ponds on the ground water. Raw-water storage pond no. 2 had been filled 
with fly ash prior to 1978, but was cleaned, reconditioned, and filled with Yampa 
River water prior to the January 1979 sampling. Before reconditioning, the pond 
probably recharged the alluvium penetrated by well HS-15 with water having a high 
specific conductance and a high boron concentration, possibly from the plume de 
scribed previously. After the pond was filled with Yampa River water, infiltrate 
slowly leached boron from the soil, resulting in a lower boron level in the March, 
June, and October 1979 samples. This reduction in the concentration of boron in 
the water from well HS-15 will probably continue until the soil is in equilibrium 
with the raw water, which contains about 100 yg/L of boron. The Yampa River water 
infiltrating from the raw-water storage ponds also lowered the specific conduct 
ance of the water from well HS-15 to nearly that of the river water.



Well HS-16 did not react as quickly to the change in source of recharge as 
did well HS-15, probably because the aquifer penetrated is less permeable. Only 
about k ft of the aquifer is saturated, and this well yields less than 0.5 gal of 
water in 2 to 3 hours. The concentrations of boron in the water samples from well 
HS-16 have varied considerably, from 4,700 ug/L in January 1979, to 300 ug/L in 
June 1979, and to 3,300 ug/L in October 1979. Probably the high level of boron in 
the January and October samples was due to seepage from the old fly-ash disposal 
pond or to boron being leached from the aquifer.

The concentrations of manganese in the water from well HS-16 generally de 
creased as the sampling progressed. The concentration of iron in the water sample 
from well HS-16 probably is related to a reduction-oxidation potential in the 
ground water, as explained in the section on wells HS-1 through HS-6 and FC-4. In 
the water from well HS-16, the average concentration of selenium (12 ug/L) was 
higher than that in any other wells sampled. One-half of the samples from well 
HS-16 exceeded the Colorado Department of Health (I977b) standards for agricultur 
al use and drinking water.

Wel1 HS-17 was drilled in a spoils pile where coal and materials remaining 
from plant construction were buried. At present (1980), coal is buried upgradi- 
ent, west of the well. Average values of water-quality parameters for well HS-17 
were: Specific conductance, 1,620 ymhos/cm; boron, 520 ug/L; iron, 600 ug/L; 
manganese, 1,^00 yg/L; and selenium, ug/L. The water samples smelled of hydrogen 
sulfide (H2S) which is an indication of reducing conditions in the well. The H£S 
probably is derived from the decay of coal buried in the spoils pile. The pH of 
the water samples from this well remained constant at about 7.3 the lowest of any 
of the wells sampled. Well HS-17 probably is an indicator of the quality of ground 
water downgradient from the spoils pile and, therefore, cannot be used to define 
the ground-water quality in other areas.

Well HS-18 was drilled to monitor the effects of the coal pile and the coal- 
pile runoff pond. Average values of selected water-quality parameters for well 
HS-18 were: Specific conductance, k2Q umhos/cm; boron, 960 ug/L; iron, ^3 ug/L; 
manganese, 210 yg/L; and selenium, k ug/L. The value for specific conductance and 
the boron concentration suggest that the well is receiving recharge from a water 
source low in specific conductance and high in boron concentration in relation to 
the ambient ground water. Two possible sources of this recharge are leakage from 
the raw-water storage ponds and the coal-runoff pond. Because the boron concen 
trations decreased as the sampling progressed, and because the coal-runoff pond is 
dry most of the time, the source of recharge was probably leakage from the raw- 
water storage ponds.

The concentrations of selenium in water from well HS-18 were lower than in 
the ambient ground water and about the same or less than in water from the raw- 
water storage ponds. Concentrations of iron were less than 100 ug/L and generally 
declined during the sampling period. The concentrations of manganese declined 
from 500 ug/L during the January 1979 sampling, were not detected in the March 
sampling, and increased to 1^0 U9/L in June.
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Water from seeps HS-1 through HS-8 and the gravel-pit seep are indicators of 
the quality of the ground water downgradient from the Hayden powerplant. The com 
bined average values of the water-quality parameters for seeps HS-1 through HS-8 
were: Specific conductance, 9^3 ymhos/cm; boron, 1,500 yg/L; iron, 88 yg/L; manga 
nese, 28 yg/L; and selenium, 4 yg/L. The gravel-pit seep is discussed separately 
because it contains H2$, a reducing agent; therefore, the trace-element chemistry 
of the water from this seep differs from that of the other seeps, which do not 
contain H2$. The relationship of specific conductance and boron with time in se 
lected seeps is shown in figure 10.

Water from the seeps varied in quality. Water from seep HS-5 had the lowest 
average boron concentration (1,000 yg/L), seep HS-3 had the highest average boron 
concentration (1,900 yg/L), seep HS-5 had the lowest average manganese concentra 
tion (5 yg/L), and seep HS-4 had the highest average manganese concentration 
(4 7 yg/L). The average seep contained about seven times as much boron as did the 
ambient ground water. The average concentration of boron in the seeps is about 
two times the Colorado Department of Health (I977b) standard for agricultural use 
of water.

The gravel-pit seep smells of H 2 S and locally is called a "sulfur spring." 
Two of the three samples from the seep contained manganese concentrations in ex 
cess of the 200-yg/L standard (Colorado Department of Health, 1977b) for agricul 
tural use of water. The concentrations of other trace elements are lower than the 
standards.

Discharge Weir

The discharge weir is probably reacting to the leakage from the raw-water 
storage ponds. The values for specific conductance and concentrations of boron, 
iron, manganese, and selenium declined by at least one-half from the January 1979 
to the October 1979 samplings. The January samples contained 20 yg/L of chromium, 
15,000 yg/L of iron, 21 yg/L of nickel, 21 yg/L of selenium, and 60 yg/L of zinc, 
which were the highest concentrations from any sampling source in the study. The 
average values for the discharge weir were: Specific conductance, 900 ymhos/cm; 
boron, 1,400 yg/L; manganese, 130 yg/L; and selenium, 13 yg/L. An average value 
for iron is not relevant due to the large variation between the January to June 
1979 sampling.

Streams

Sage Creek above the Hayden powerplant, the upper of the two sites located on 
Sage Creek, was sampled in March and June 1979 and was dry during the other 
sampling periods. Sage Creek at U.S. Highway 40, the lower site, was sampled in 
March, June, and October 1979' Sage Creek at the upper site had a higher specific 
conductance than the lower site, averaging 3,300 ymhos/cm versus 1,680 ymhos/cm; 
higher manganese, 7^0 yg/L versus 1^0 yg/L; lower boron, 2^0 yg/L versus 320 yg/L;
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higher iron, 120 yg/L versus 70 yg/L; and about the same average value of 
selenium, about 60 yg/L. The March samples contained the highest concentrations 
of selenium collected at both sites on Sage Creek, 120 yg/L at the upper site and 
110 yg/L at the lower site. These concentrations are about 11 to 12 times the 
standard for a water supply and 5 to 6 times the standard for agricultural use 
(Colorado Department of Health, 1977b). The selenium probably is not coming from 
the Hayden powerplant, but from some upstream source.

Water discharged from the Hayden powerplant affected Sage Creek by lowering 
the specific conductance and concentrations of iron and manganese; increasing the 
concentration of boron; and leaving the concentration of selenium essentially 
unchanged. Effluents from the powerplant entering Sage Creek had little effect on 
the Yampa River because the flow of Sage Creek averaged only about 0.2 percent of 
the Yampa River flow.

Four samples were collected at the streamflow-gaging station, Yampa River 
near Hayden, and one low-flow sample was collected for the Yampa River at Hayden. 
The Yampa River was sampled to determine the effects of the effluent from the 
Hayden powerplant on the river. The values of selected water-quality constituents 
at both sites were equal, within the error of analysis and sampling. Since low- 
flow conditions are the "worst case" in respect to the effect of effluents, at the 
present (1980), effluents from the Hayden powerplant are having no discernible 
effect on the Yampa River.

GROUND-WATER MOVEMENT AND QUANTITY

The direction of movement of the ambient ground water is not known but 
probably is about normal to the bedrock contours. The movement near the ponds can 
be depicted by drawing flow lines normal to the water-table contours. Ground- 
water flow 1ines in the immediate area of the Hayden powerplant for March 1979 are 
depicted on plate 6. The flow lines are, in general, normal to the downgradient 
sides of the ponds.

Empirical methods for estimating hydraulic conductivity, K, were used because 
boundary conditions near the observation wells precluded the use of aquifer test 
ing by direct means. The method described by Robson (1978), which used an empiri 
cal correlation of particle grain size and sorting data obtained from core samples 
to estimate K 9 was applied to samples of the aquifer. The derived value of K was 
6 ft/d. The value of K is about one-seventh the average value of K for sand and 
gravel aquifers (McWhorter and Sunada, 1977) but was within the range of values 
given for sand and gravel aquifers.

Two additional methods were applied to estimate #--the slug method and visual 
estimation by experienced personnel. In the slug method, a quantity of water is 
introduced into the well, the rate of decline of the water level in the well is 
measured, and K is estimated. The values of K obtained by these two methods ranged 
from 4 to 60 ft/d. The apparent difficulties in application of the slug and 
visual-estimation methods are the small diameter of the wells in relation to their 
depth, the wide range of particle sizes in the aquifer, and the horizontal layer 
ing of clay.
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Because estimates of the K values ranged widely using these three techniques, 
the leakage rate from the evaporation pond could not be calculated. A chemical 
mass-balance equation was then used to estimate the proportion of ground-water 
flow downgradient from the evaporation pond that might originate as leakage from 
the pond. The data from March 1979 were chosen for the mass-balance equation 
because the local hydrologic conditions were relatively stable, and the water 
quality in the evaporation pond and downgradient wells were reasonably constant. 
The saturated thickness map was drawn (pi. 7) to verify the apparent stability of 
the ground-water flow downgradient from the evaporation pond, and the map showed 
no apparent flow discontinuities.

The following mass-balance equations were applied to estimate the leakage 
from the evaporation pond:

a +q =q , (1)^ep ^ug ^p

and

where:

B xq +B xq =B xq , (2) ep ^ep ug ^ug p ^p

q =leakage from the evaporation pond, in cubic feet per second;ep
q =ambient ground-water flow, in cubic feet per second;
ug
q =flow past the downgradient face of the evaporation pond, in cubic feet 
" per second;

B =boron concentration in the evaporation pond, in yg/L;ep
B =boron concentration in the ambient ground water, in yg/L; andug
B =boron concentration in the ground water passing the downgradient face of 
^ the evaporation pond (the average of analyses from wells HS-3 and 

HS-4), in yg/L.

The following knowns:
£ =3,900 yg/L,&P
Bug= 19° yg/L ' and 

B =1,150 yg/L

are substituted in equations 1 and 2, which are then solved to yield:

Substituting into equation 1 yields:

L /O'JO * /OV^ * "TO ^
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According to the above results, the leakage from the evaporation pond is 
about one-fourth of the ground-water flow past the downgradient face of the evapo 
ration pond. This calculation of leakage is subject to the following assumptions:

1. In the mass-balance equations:
a. Boron is a conservative tracer, and
b. The concentrations of boron in the water samples from the pond and 

well are the average concentrations present in the pond and aqui 
fer.

2. The only source of boron higher in concent ion than the ambient concentra- 
tration is the pond upgradient from the flow section.

3. The Lewis Shale is not a source of boron because it is not an aquifer in 
this area.

The same method and assumptions were used to estimate what percent of ground- 
water flow past a section along the north and west faces of the intermediate- 
quality, the oil-skimmer, and the high-quality ponds is leakage from the ponds. 
Calculations using the equations indicate that during the same period March 1979 
--the entire flow through the section was leakage from the ponds. The concentra 
tion of boron in the March sample from the intermediate-quality pond (the largest 
pond) was the lowest of all the samples. The concentration of boron may have been 
low only for a short time when conditions were not average or stable. If the 
average concentration of boron was used in the calculations, then about three- 
fourths of the flow past the section would be leakage from the intermediate- 
quality, oil-skimmer, and high-quality ponds. To verify the results, October 1979 
conditions were analyzed, and about three-fourths of the flow was calculated to be 
leakage from the ponds. Based on these data and calculations, the best estimate 
is that about three-fourths or more of the flow through the section is leakage 
from the ponds.

CONCLUSIONS

Water-quality data from the evaporation pond, the effluent inflow, and the 
bottom material indicate that the specific conductance and the concentration of 
boron in the evaporation pond probably will continue to increase and that the 
values of these parameters will fluctuate seasonally due to precipitation and 
evaporation. The only sample of the effluent disposed of in the evaporation pond 
contained a selenium concentration of about 220 yg/L. By comparison, the concen 
trations of selenium in the pond water, the bottom materials, or the downgradient 
ground water were less than 20 yg/L. Further study is needed to determine why 
these concentrations were drastically lower. The intermediate-quality, the oil- 
skimmer, and the high-quality ponds were relatively stable with respect to water 
quality and will probably remain so unless the inflows are changed chemically. 
The raw-water storage ponds reflect the water quality of the Yampa River, which is 
their source, and provide water low in boron concentration and low in specific 
conductance to the local ground water.



Analyses of the quality of water from the observation wells downgradient from 
the Hayden powerplant indicate that concentrations of boron in the ground water 
downgradient from the effluent ponds have increased to an average concentration 
that exceeds the Colorado Department of Health (I977b) standards for agricultural 
use of water. The boron concentration in water from wells HS-1 through HS-13 and 
FC-1 through FC-4 probably will not decrease below these standards in the near fu 
ture.

Data from wells HS-15, HS-16, and HS-18 indicate the raw-water storage ponds 
are leaking. This leakage is resulting in boron concentrations of less than 
500 yg/L, except in well HS-16 where less than k ft of the aquifer is saturated, 
and the water movement apparently is slower than at the other monitor wells. The 
trend for these concentrations is to decrease as the boron is leached from the un- 
saturated zone below the ponds.

Water from nine sampled seeps are the best indicators of the quality of the 
ground water downgradient from the Hayden powerplant. The average concentration of 
boron in the water from these seeps was 1,500 yg/L, about two times the Colorado 
Department of Health (!977b) standard for agricultural use of water. Concentra 
tions of boron in the seeps vary seasonally, being lowest during the spring (high 
est recharge), and highest during the fall and winter (lowest recharge).

The discharge weir, which was in use until 1976 as part of a system to 
dispose of effluents, is now discharging ground water that is recovering from the 
effects of the effluents. The concentrations of selected trace elements in the 
water generally declined during the study. This decrease in the concentration of 
trace elements probably will continue, because the raw-water storage ponds are the 
major source of recharge to the ground water discharging over the weir. The dis 
charge weir is also the largest single ground-water discharge point downgradient 
from the Hayden powerplant. The average flow over the weir is about 0.40 ft 3 /s.

The effect on Sage Creek of the effluents from the Hayden powerplant was to 
lower the specific conductance and the concentrations of iron and manganese, to 
increase the concentration of boron, and to leave unchanged the concentration of 
selenium, as compared to the upstream water quality of Sage Creek. Sage Creek 
above the Hayden powerplant contained a high concentration of selenium during the 
March sampling 120 yg/L, 12 times the standard for a water supply and 6 times the 
standard for agricultural use (Colorado Department of Health, 1977b). This 
selenium probably is not coming from the Hayden powerplant, but from some upstream 
source.

The Yampa River near Hayden (above the powerplant) and Yampa River at Hayden 
(below the powerplant) were sampled in October during low flow. Analysis of the 
samples indicates that effluents from the Hayden powerplant had no discernible 
effect on the Yampa River, due to the large volume of the Yampa River in relation 
to the volume of effluents from the Hayden powerplant.



Two theories may be used to explain the high boron content and the high spe 
cific conductance of the water from wells and seeps downgradient from the evapora 
tion, the intermediate-quality, the oil-skimmer, and the high-quality ponds. One 
theory is that all of the ponds are leaking; the second theory, suggested by the 
Hayden powerplant personnel (oral and written commun., 1980), is that a plume of 
contaminants has resulted from leakage of raw-water storage pond no. 2 when it was 
used for fly-ash disposal. The second theory also explains the high boron content 
and low specific conductance of the water from wells HS-15 and HS-18.

The concept of the leaking ponds or the plume theory can both be supported by 
water-quality data from wells downgradient from the evaporation, the intermediate- 
quality, the oil-skimmer, and the high-quality ponds. The water-level contours 
near these ponds tend to conform to the shape downgradient from the ponds, with a 
higher ground-water level nearest the ponds. Therefore, those water-level contours 
tend to support the concept that the ponds are leaking. The specific conductance 
in water samples from wells HS-15 and HS-18, which are downgradient from the raw- 
water storage ponds, declined during the study to a value near the specific 
conductance of the water in the raw-water storage ponds and to about one-half the 
value in the ambient ground water, which indicates that the raw-water storage 
ponds are leaking. The raw-water storage ponds and the evaporation, the interme 
diate-quality, the oil-skimmer, and the high-quality ponds are lined with the same 
type of locally obtained clay and are of similar construction. The raw-water stor 
age ponds are lined with 5 ft of clay, and the evaporation, intermediate-quality, 
oil-skimmer, and high-quality ponds are lined with 2 ft of clay. If the raw-water 
storage ponds are leaking, the conclusion is that all ponds probably are leaking.

Data from wells HS-15 and HS-18 indicated decreasing values of specific 
conductance and concentrations of boron in the ground water downgradient from the 
raw-water storage ponds. This tends to support the concept of a remnant plume of 
water high in specific conductance and high in boron concentrations moving 
downgradient from the raw-water storage ponds. That is, if the raw-water storage 
ponds were leaking during 1978 and 1979, they were probably leaking when raw-water 
storage pond no. 2 was used for fly-ash disposal, resulting in a plume with high 
specific-conductance values and high boron concentrations.

Seep HS-8 was dry in October 1979 which was interpreted by Hayden powerplant 
personnel as an indication of minimal leakage from the intermediate-quality pond. 
Seeps HS-3 and HS-4, also downgradient from the intermediate-quality pond, were 
not dry during October 1979 and had concentrations of boron of 2,500 yg/L. The 
October flows and high concentrations of boron of seeps HS-3 and HS-^ indicate 
that the leakage from the intermediate-quality pond may be significant. The data 
for seeps HS-3, HS-^, and HS-8 during October 1979 is, however, inconclusive to 
quantitatively define leakage from the intermediate-quality pond.

Flow rates were calculated using a mass-balance equation to obtain the 
percent of the ground water leaking from the ponds. Calculations using the mass- 
balance equations were based on the assumption that the ponds were the only source 
of water containing high concentrations of boron. About one-fourth of the flow 
past a section downgradient from the evaporation pond was computed to be leakage 
from the pond. About three-fourths of the flow past a section downgradient from 
the intermediate-quality, the oil-skimmer, and the high-quality ponds was computed 
to be leakage from the ponds.
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Although both theories can be used to explain the high concentrations of 
boron and the high values of specific conductance, the available data tend to 
support the leaking-ponds theory or a combination of the leaking-ponds and plume 
theories. To completely isolate the effects of the pond leakage from the plume 
would require further study, which would require the drilling of additional wells 
upgradient of the powerplant and wells between the raw-water storage ponds and the 
other ponds. In addition, hydraulic conductivity and porosity of the alluvium must 
be determined to facilitate reliable estimates of leakage rates from the ponds and 
the rate of movement of the plume.
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SYSTEMS OF LOCATING AND NUMBERING WELLS AND SPRINGS

Two systems are used to locate and number wells and springs. One system 
(fig. 11) uses the 14-character code of the U.S. Bureau of Land Management's land- 
subdivision system. The first character is an S, which indicates that the well or 
spring is located in the area covered by the Sixth Principal Meridian. The next 
letter denotes the quadrant formed by the intersection of the base line (parallel) 
with the principal meridian. The quadrants are designated A, B, C, or D in a coun 
terclockwise manner with the northeast quadrant being A. The first three numbers 
designate the township, the next three designate the range, and the last two des 
ignate the section. Each section is then divided into quarters designated A, B, 
C, or D in a counterclockwise rotation, with the northeast quarter being A. This 
is done again for the quarter-quarter section and the quarter-quarter-quarter sec 
tion. The three letters following the number designation of township, range, and 
section indicate the well or spring position first in the quarter section, then in 
the quarter-quarter section, and then in the quarter-quarter-quarter section. The 
final number is the order in which the well or spring in the designated quarter- 
quarter-quarter section was inventoried. A well or spring numbered SB00608717BAA1 
would be the first one located in the NWiNEiNEi sec. 17, T. 6 N, R. 8? W.

The second system is a 15-digit number derived from latitude and longitude. 
The first six digits represent degrees, minutes, and seconds of latitude, and the 
next seven digits represent degrees, minutes, and seconds of longitude. The 
remaining two digits indicate the sequence in which wells or springs with the same 
latitude-longitude designations were inventoried.



WELL SB00608717BAA1

Figure 11. Diagram showing system of locating and numbering wells and springs.



WATER-QUALITY DATA



WATER-QUALITY DATA FOR WELL HS-14, EAYDEN POWSRPLANT, HAYDEN, COLO.

[DEG C»degree Celsius; CFS-cubic foot per second; MICROMHO-mlcromho per centimeter at 25° Celsius; 
MG/L-miHJgram per liter; UG/L-mlcrogram per liter; TON PER AC-FT-ton per acre-foot]
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i70   10

SOL' OS »
NA- SPLE- 5U*« OP SOLIDS*
P.« MlCKtL* ZINC. -'ilUM. ScLE- CONSTl- OtS- >^Ef»CUr*v
S- ni?- DTS- OIS- MUM, TUE' ! TS» SOt.Vr.O OfS-
vE-^ S'T.^E"* SOLVED S^LVc 1,) TOTAL OtS- ( rij"«S SOLVED
/L C'G/L (UG/L (il'a/L U>G/L SOt VtO P£J <'JG/L
 4NJ AS MI) AS ZN) AS S£) AS S£) (MG/L) AC-FD «S *G)

i»0 9 40 8   ftll .^j .0

*0   10 3   637 .a/

10   ... ID

0 -- U
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WATER-QOALITY DATA FOR BARNES WELL, HAYDEN POWERPLANT, HAYDEN, COLO.

TIME
DATE

13...
ocr
03... ino

TEMPEB-
ATU»E 
CJEG C)

12.0

15.0

SPE 
CIFIC 
CON- 
O'JCT-

MHOS)

1000

°H

(UNITS) CAC03)

fl.3 

7.6

ALKA
LINITY

(Mii/L
AS

PHOS-
PH(WUb«
DIS

SOLVED
(MG/L

HAH,')-

 MESS'
(MG/L

AS

HA«D-
NESS,

NONCAP-
HONMFE

(M<3/L

c*LCi"'-i
OIS-

SOLVF.O

(Mfi/!_

MAGNE
SIUM*
 )I5-

SOLvEO
(  '( >/{,

290

250

AS P)

.030

CAC03)

630

CAC03)

J40

AS CA)

140 17

PUTAS- CHLO- 
siu-u RIOE» SULFAFE
DIS- OIS- DIS 

SOLVED SOLVED SOLVEO
(MG/L (M(J/L ( MI^/L

DAtE AS K) AS CD AS SO«O

JUN « 197^
13... 1.8 «3 160

ocr
03...

FLUO- SILICA* c^po- 
SIDE? ais- ARSENIC BO»ON» CAU^IU^ ^IUM, 
OTS- SOLVED ois- TTS- UTS- -">TS- 
SOLVEO ( i-o/L SOLVED soi VF.O SOLVED SOLVFO
(MG/L AS (UO/L (IJ."'/L (I^J/L cj'i/L
AS F) SI02) AS AS) «S rt) AS CD) aS CH')

.7 22 1 3aO 1 0

190   10

DATE

JUN   1«
13...

OCT
03...

COPPER,
DIS
SOLVED
(U6/L
AS CO)

*79
5

 

1 90 H »
DIS
SOLVED
(UO/L
AS FE)

20

--

LEAD,
UTS-
^HLVtD
(i-'G/L
AS PR)

2

--

MAMGA-
NFSF,
nrs-

SOLVEf>
(nr,/L
IS MN)

10

 

MTC»vEL»
DIS
SOLVED
CWL
AS NI)

5

 

ZINC*
OIS-

SOLVEO
(L"J/L

AS 2*0

50

100

SOLIDS*
SFI.E- SUM OF
MI"M» CONST I -
'MS- Tutors*

SOLVED uts-
(U'VL SOLVED
AS Sfi) (M-»/L)

2 743

1

l.o
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WATER-QOALITY DATA FOR EVAPORATION POND, HAYDEN POWERPLANT, HAYDEN, COLO.

TEMPE
TIME ATiM

OATE (OE<»

DEC * 1978
2?... u«r>

HAh t 1979
2ft... 1504 4

JUN
12... 1600 24

OCT
02... 151S U

PHOS-
PHIH'IS*

OOTMO.
DIS

SOLVED
M<i/L

OATE AS Pi

DEC t \t--t
22... .->0

26... .00
JUN
OCT"*

SUL^ATF
ois-
SOLVFO
<MO/L

DATE AS S<)4>

DEC t 1*78
22... 730

 MA* t 1W>

26... 1900
JiM
12...  

UCT
02...

IPON*

SOLWtt)
("li/L

OATE AS FK)

OCC . 197H
22... 0

/>6... 60

12... »0

S"£-

AGENCY CIFIC
ANA- CO-. 

LYZlMij OUCT-
H- SAMHLE A'-CE
t (COOE <MJCf*i>-

Ml TOO- PMOS-
CftMflON GEN. tMftfE, PHO5-

OIO^IOE ALKA- RICAH- !X)2 «< (>? OKTHQt Pno-<uS
015- LINITY HONATE UIS- )IS- OIS-

PH SOLVED r-ifi/L (Mrt/L S'^L^EU SJL^EL) 5«.*LvEi
(»»i>/L *S ^S (MG/L C-'n/L ( i f'/L

C) NUMde'O MHOS) (UNITS) AS CO*) CAC<J3> HC'J3) AS Ml AS P04J us f)

$0020 l»bO

.0 aun20 44UO

*0 00020 A5oO

 S 40020 134UO

HA'.'O-

H<vRD- \FSS. CALCI'JM
" i SS ^o^^^p- OTS-
(i^G/L riO.'.iTE Sr»LVEn

AS (*?f»/l. ("f»/L
CAC03) CACP3) AS CA)

<SVO 640 tan

1400 14QO 240

 

^Lt'O- StLTCA*
><lOt» IJfS- APSF^tC
OtS- SOLVFO niS-

SOL'^cO ( VG/L SOL^F.D
(MG/L *S (t)3/L
AS F> SI03) AS AS)

1.0 27 *

l.rt 25

--   ._

           

MAMGA"
LCA 1^. NtSF. .lf<".<FLt
0!b- f)|S- iiTS- 

SOLvf.i'" SOLVFI.) SO|.\/(?0
(»H»/L CJrt/l. (MS/L
AS Pi) AS MN) AS N ( )

2 210 s

IflOO

4,1

7.6 2.4 49 60 .54 .00 .21:

7.1   11   1.2 .00 .16"

8.7 .1 21 26

7.5   25

 4AGUE- SOniUM POT AS- Cni.P-
St'J-i, SOOIO^t aD- SIU"» «[0£t
'US- OIS- S'^rvo- PIS- ntS-

S()L«Et> SOLVED TTO'i SOLV*-) S^LVEy
( M'»/L ( <G/L »»TIO SOUlUM (M»;/J. ( V' !.'/L
AS MT) AS \A) PERCENT rtS K) AS CD

31 120 2.0 27 14 *S

190 4bO 5.3 41 42 J1J

 

IWON.
CH»?O- S'.'S- i^'^i.

^OROMt CAJMIUM Mt'jM. CnP'J ES» PP lUt-'H TTTi.L
')IS- OIS- ois- r>is- PF.COV- flFr'jy-

S')LV£f> SOL'Eu SOI. vtO SOLVFO £f>A^t.E E^"-*-*!.-.
CJ.J/L (UO/L ("d/L (O'i/L (H!»/i_ (J-.'/U
AS h) AS C0» AS C«) AS CU) AS Ft) AS Fr.)

1700 1 10 3

3900   0   7HO d*U

530

UOOO,   20

SELE- S0|. l()«?.
SELE- NTUM, SUM OF SOL I IS.

2PJC. N!';M, v» ;»s- StLE- C<K-ST?- OIS-^
ois- ots- **f'.^t'} >4iui4« TUF.I«»T<» SOLVEJ 

SOL/fTT SOLVED TOTAL TOTAL OTS- (To\s
CJ'i/L t'l'j/L (u'*'L (UU/i Sx^LVfU ae >^
Ab 1*1) AS be) AS, S£> AS bf» (M(,/L> AC-PT)

30 1     1300 \,?r

50 14   _. 31H ,, 4 .^

    »   .-»
OCT
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WATER-QUALITY DATA FOR INTERMEDIATE-QOALITY PONO, HAYDEN POWERPLAHT, HAYDEN, COLO.

MlTWO- PHOS-

TI^E
DATE

DEC t 1978
22... 133*

»A4 t 1979
26... l9Jd

JWN
12... 1SOO

OCT
03... 1*0$

TEMPER-
ATtlHc
(OEG C)

..

3.5

20.0

16.0

ANA*
LffclNG
SAMPLE
(C'JOE

 iU«4E*)

80020

14020

S0-)20

P0020

CON
DUCT
ANCE
<MlC*0-
WH03)

3200

26JO

32bO

3S.IO

PH

(UNtTS)

8.1

4.1

9.«

*.3

010*10?
OIS-

sncvEo
<iG/L

AS CO?)

1.4

 

.0

 

ALKA
LINITY
C*G/L
AS

CAC03)

90

66

60

640

BlCitt-
RUNATE CAO-
<M.;/L dONATE

AS (MG/L
HC^3) AS C03)

no o
.. ..
#3 - 

.. ..

N02»N03
ots-

SOLVEO
C"*/L
AS -n

.07

.82

-. 

 

O^fnO.
ulb 

SuL/£"
(MIJ/L

AS ''U'*)

 

1.*

- 

 

PMOS- 

OIS-

(MO/L
DATE AS »>>
DEC t 197*
22... .6<*0

MAM   1979
26... .'Wil
JON
12...

OCT
03...

OMTH'J. HAHO- 
i>lS- NESS

<Mft/L A5»
AS P) CAC03)

1100

 «7 1000

 . ..

.<. ..

MAHO- 
MESS.

( »«'i/L

CAC04)

1200

970

 

 

MAfeNE- 
CALCI'JM SiU^» SOUl'iM,
ots- Tis- ;>is-
SOLVEn SOLVED SOLVED
(MG/L C^{i/L (MG/L
AS CA) AS Mb) AS MA)

290 1*0 330

290 100 2*0

..     mm

mm   

PATtO SOOIU"

3.2 33

POTAS 

SIUM.

c«e/L
AS K)

2*

013-

SULV-"

AS CD

OIS- OIS- 
SOLVEO SOLvt'J
(M*»/L (**0/L

HATE AS SO*) AS t>

DEC t 147H
22... 1600 2.2

MA4 « 1479
26... 13UU 2.0

12...
Of.T
OJ...

SILICA.

AS IUG/L (i'G/L
SI02) AS AS) AS A)

26 17 UOO

37 -. 1AOO

1900

  .. 2000

CHPO- 
CA-.r-MU*   lli.i^t 

UIS- OIS- 
SOLVEO SOL^fcO
(Hij/L (i«</L
AS CO) AS C«*)

0 0

10

.  ..

 - 10

OIS- 
SOLVFO
(U ;j/L
AS CU)

20

 

 » »

  ..

nis

60

10

SOLv-Ii) 

AS PvO

1

DATE 

OFC .

Jv'N

U*. 
OCT
JJ..

MANO4-

i»ts- nts- 
SOLVfcO SOLwf )

AS  »*

1*0 

10

/INC.

JS

70

» '

SFLE-
stu- sonns.
"IIU-«. SU* OF 5OL(US»

SUS- SttE- COMSTI- OIS-

26*0 J.66

ToTAL :>!S- (fWi^S
djrt/L (t'O/L (Jfi/L SOLVED Hkk <u<i/t.
AS S ) AS SE) AS SE) (Mfi/U) AC-f T> AS M«)

.0
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DATA FOR OIL-SKIMMER POND* RAYOEN POWERPLANT, HA YD EN, COLO.

DATE

oec .
22...

NAA t
26...

JUN
12...

OCT
03...

TIME

197%
1350

1979
15V5

1505

1355

TF.MP£»9-
ATu*E
(OEG Cl

 

24.0

17.0

17.0

AGENCY
AMA-

LYZI-G
SAM**L£
(COOt

NUMrtE*)

H0020

40020

30020

donzo

C1FIC
CON-
nucT-
A'lCE
(MlC*U-

MHQSI

ISuO

2050

975

1700

PM

tWNTTSI

7.4

7.2

9.5

3.0

C At»« ON
OtOAl&E

DIS
SOLVED
(Mfi/L

AS C02I

4.3

 

.0

«

ALKA-
LIMTY

1 MG/L
AS

CACU3I

55

30

38

1

31C'.-'-
HON.\TE
(MG/L

AS
MCOJ)

67

 

46

 

AS C03)

SOLVED

AS

.82 

3.1

MMOS-

nis-

A5 P0«»)

DATE

PMOS- 

OIS-

(Mti/L 
AS H)

OCC t 197»
22... .no
*«R t 197V
26... .090 

JUN
12... 

OCT
03...

PHOS

UIS- 
S ; H.vti>
(Mfa/L
AS f)

430

060

570 

1*30

170 49

H4PO-
CALCT'.JM
ms- DIS- ois-
SOLVFO SOLVF.O SOLVF')

AS ( MG/L ("G/L C-to/L (^i/L
CACU3> CAC03I AS CA> AS M£> AS sA>

9S 

170

POT4S- C«LO-

OTS- 
TIOu S0i.v£0

SOOIUM (^-1/L (f-i»/L 
AS K) Ab CD

1.7 

2.5

25 11 

JO 13

FLUO- SILICA* CMPO-
' lUM. C0«*"ta. IPOM,

ots- ms- SOLVED
SOLVED SOLVED ( -""./L
(,40/L (MW/L AS

DATE AS S04) AS F) S102)

,oec .,,I,<»?H
22... *>«>d I. a 2A

MAR » 1^7^
26... OHO 2.-J 43

JON
12... -     --

OCT
U3... 500  

"*4Wfti|<» '

»»CSF» f^ICuKL* ? INC.
rtts- iMS- 'MS-

SOLVtTO SOLVt.«> SOLVFO
<»»'j/L (tlC./L «'";i/L

DATE AS *N| AS  Mil AS 7NI

OEC . 1V7H
<??... 2-it) t> ?<»

MAH » i */Q
/f>.«. 1*0   « ?<i

12... <*'»
ocr
03...     4>l

nis- DIS-
SOL v n SOLVPO
(Uft/L (iJ«/L
AS AS) AS HI)

3 140U

2700

1600

1500

SELE-
SF.LF.- NIUM.
NTH«*. sus-
1IS- WE-lOfJO

S^LvCH TOTAL
(Uft/L ( JJi/L
AS SF.) AS SE)

5  

11

S . -- 

4 <t

uis- nts-
SOLVfeU Sfli.vfei)
(t/6/L (Jfl/L
AS CD> AS CH)

<1 0

o
  ..

20

SOL 135.
SUM Of

S L£- CO-iSTi-
HtUM. Tue\TS.
TOTAL r»rs-
(UG/L -S.)LVK!>
AS SE) (*<»/L>

" ll^il

1630

 «    

<*  

t»tS- C»tS-
SM.VffQ St"»LVTO
CJli/L <Urt /l.
AS CU) »S FP)

6 20

f-0

10

   

S')Lli)S»
olS- v£ycn»Y

SOI.VPO Drs»
( 1 JNS S»"»LVK'i
P^i4 (ti(,/l

AC-FT) AS MGJ

1 .52 .:»

2.?2

.- --

  MS-

ty
AS
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WATER-QUALITY DATA FOR RIGH-QUALITY PONP, HAYDEN POWERPLANT, HAYDEN, COLO.

TI*»E
OATE

DEC « 1973
22..* 1*0*

MAR f 1974
26... 1600

JUN
12... 1540

OCT
03... 13S>0

TF.MPEH-
AT'JHg

(0£r, C)

 > 

9.0

22.0

1S.O

AGENCY 
ANA-

LVZI'Ytf
SAMHLE

(CJOE
NU'WF.m

80020

aoo2o

*0020

*»0020

CTFtC 
CON-
D'JCT-
*NCt

<MIC-<U-

MHOS>

1020

780

900

7SO

PH

(UNITS)

7.*

7.5

9.9

6.8

CAHBON 
OtOMOE

DIS
SOLVED
(M<i/L

AS C02)

3.6

~

.0

 

ALKA-
UIMTY

< *itf /L
aS

CACdJ)

»6

3*

29

I

qtCAH-
HON<»TP CA«-

tM'*/L tJONATE
AS (M-j/L

HCO3» AS CO-J)

56 0

..  

3*

.- ..

Nirao-
GEN.

NQ2»'403
DIS

SOLVED
( ^<»/L '
aS N)

.29

1.0

--

 

Cm-.-;

AS

PHOS- PHOOUS. HASO- MAGNE- SODIUM POTAS- C_«*i.o-
PHO«OS» OWTHJ. HA*«O. NfS'a* TALCIU** *»IU*» 'SOuIUM. aQ- STUM» *»'l )£ «
OIS- UTS- N6SS NONCi'*- OTS- T|S- DIS- SOr/P- UIS- ;;!*-
SOUVP') SdLvtD (M^/L wo-'AfE SOLVE 1) SPtVEO SOU '/ED TtOH SOL^EO Sut.'^-i
<Mfj/U (««^/L *>> ( Mr'/L («<VL f -"i/L <:K>/L ->ATIO SOUtUM <Mr,/i ( .-T/L

DATE AS i*) 4S *>> CACOi) C»C03) AS CA> \S HO) AS --.A) ^EMCE^T iS K) ab GUI

DEC 
22... .2=50   3*0 3uO 92 27 »2 1.9 3* H.5

26... ,01i> .00 310 270 A3 25 SS 1.* 27 6.4
JUN
OCT*" 

03...           -*    

CHPO-
SULFATI- WTIIF. r>is- A^sff^tr PO^O-I. CADMIUM MUIW. COP"FP» IKON. LF^ *.« 
f^is- DIS- <?OLvrL» nrs- ois- ois- ors- 'us- ois- oi-i-
SOLVEO SOLVED (M«/L SOLVF/) SOLVED SOL^tU S^LVtO SOLVED SOLVED SOL^Ev
(  1O/L (Mf»/L AS (ll3/t. (Ur»/L t'JG/L (U'«/L <U'i/L t'Jvi/l. ('JO/L

AS AS) AS H) AS .CO) *AS-.C"O i*S ,CU) AS FF) AS ?s)

DEC
22... */iO 1.1 12 1 0<*0 <1 0 8 30 

MAH . l^/«»
26... 130 1.5 15   UOO   0   30 

JUN
12...         1V>0       60 

OCT
03...       »» IS«0  - 10

SELE- SOLIOS.
NlUM, $UM OF SOLIDS*

ZINC. NTIIM, SUS- SFLE- CONST r- OtS-
'US- ;>I5- JIS- OI<- PfeN )«f;> ntUM, fuENTS. S«JLvF.O ntS-

50LVF.O SOLVf) SOI VE 1 * *»OLVeo Tuf*-L TOTAL OIS- (TONS SOLVF.D

DATE AS '«'«> AS Nil AS Z»ll AS ^F.) -\S SF.) AS S£) (MG/L> AC-h T) AS H-*,»

OtC 
22... Uv> 6 20 ?     no .*/ .0

«*.\M . 1*/<J 
«»<»... >tu   ?n * .. .. S76 ,7b

J»IM
12... 10     * '      

OCI
OJ... «... 10 ? I J
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WATER-QUALITY DATA FOR RAW WATER STORAGE POND NO. 1, HAYDEN POWERPLANT, HAYDEN, COLO.

TIME
DATE

JAN « 1979
11... 1530

MAR
*7... 1Mb

13... 131S
OCT
02... 161-a

p^OS-
PHO^US*
DIS
SOLVED
I MG/L

OATE AS P)

JAN » 1979
11... .070

MArf
27... .OSO

JUN
13...

ocr

CHLO-
RIOE,
DIS
SOLVED
iMft/i.

DATE AS CD

JAN   1979
11... V.b

 MAR

27.., 10
JU«I
13..,

OCT
02...

LEAD*
015-
SOLVEO
(UG/L

DATE AS P^)

JAN , 1979
11... 2

27...

H...
OCT
02...

TEMPER
ATURE
(HEG C)

 

3.0

22.0

17.0

PHOS-,
pHQoyS*
ORTHO*
DIS

SOLVED
( MG/L
AS P)

,01

.OS

..

 

SULFiXTEDIS
SOLVED
Olft/L

AS S0<»>

43

60

 

   

MANGA
NESE*
nis-
SOLVEO
(UG/L
AS -*N)

30

40

20

 

AGENCY
ANA

LYZING
S&MPLF
(CODE

NUMMEP)

80020

80020

80020

80020

HARD-
NFSS
r-'G/L
AS

CAC03)

123

15U

 *

 

RlDF,
ois-
SOLVFO
(MP7L
AS F)

.2

.2

.*

<  

NICKFL*
DIS-
SOLVFO
CJfi/L
AS MI)

*
 
 

 

SPE
CIFIC
CON
DUCT
ANCE PH
(MICRO-
MHOS) (UNITS)

340 7.3

390 7.6

220 8.9

355 H.9

HARO,-
NFSS* CALCIUM

NOMCAR- Oli-
bOMATF SOLVED
(MG/L (M<"-»/L
CAC03) AS CA)

9 31

53 3H

«   

*.

SILICA,
OTS- AP.SF.-g 1C
SOLVED ots-
(Mfi/L SOLVED
AS (L.UI/L

5102) AS ftS)

13 1.

u
 _  

       

SELE-
ZINC* NIUM,
OTS- - DIS
SOLVED SOLVF.D
(Ur,/L (UG/L
AS ?N) AS S£)

<1 0

10 1

0

0 0

55

CARBON
DIOXIDE

DIS-
SOLVEO
(M3/L

AS C0<?)

 

 

.^

""

MAGNE
SIUM,
OIS-

SOL^ED
(M.3/L
AS iG)

10

14

..

..

80PON*
OIS-

SOLVEJ
(UO/L
AS B)

6U

14U

8U

6U

SELE
NIUM*
sus-

Pf.^OEO
TOTAL
(UG/L
AS SE)

 

 

*  >

U

NJTR'i-
GEN,

ALKA- SICAFt- NO2*N03
LI^ITY BO^ATE 015-

( -1G/L {MG/L SOLVED
AS AS (1G/L

CAC03) HC03) AS N)

110   .20

100   .54

61 7*

91

SODIUM
SOi)IU'-i, AU-
OIS- SORP-

SOLVgi) TION
(^G/L RATIO SODIU '
AS NA) PERCENT

20 .8 ?6

26 .9 27

>«. **  --

-,

c-o-
CADMIUM MlJ-i, COOPF'*

OIS- Ulb- Ois-
SOLVF.D SOLVEU SOLVP^J
<'Ki/L (U6/L (UG/L
AS CO) AS CR) AS CO

<1 0 1

-. 0

   -- »m

0

SOL I OS »
SUM OF SOLIDS*

SELE- CONSTI- DIS-
Mli'M. TUENTS* SOLVFO
TOTAL DIS- (TONS
(UG/L SOLVED -PEW
<VS S£) (M(?/L) AC-FT)

1<W» .?7

245 ..U

  *  -   « 

0

PHnS-

PHATP,
ORT-^O,
DIS-

soLvt-n
(Mr,/(_

AS P0<»>

. »3

«15

-.

"

PO.TAS-
ST-J-'«
i/IS"

SOi.v/K,)
( k»6/L
AS K)

2.3

c.<*

-.

 

I^ivt*
nis-

SOI vEO
(U^/L
iS Ft)

r>>o

430

i^u

 « 

ME^C^^"t'
015-

SOL^t'i 1
(UG/L
AS H*J)

  u

 

» 

--



WATER-QOALITY DATA FOR WEM. HS-1, HAYOEN POWERPLANT, HAYDEN, COLO,

SPE-
AGENCY CIFIC CARWQ* 

ANA- O*N- QtoMOE AL<A« ^TCAQ* 
LYZiNO O'JCT- OIS* LI'^ITY ACIOIT* rtOuftTE CA^I 

TE ;«Pe*»* .SAM»»LC * MCE PM SflLveo <*<»/L tM«/L (i^/L MM A

OATE <OCG C) f^OKlE^) »HO$) (UNITS) AS C34) CAC03) CAC03) HC03) AS C

OEC t 1978 
22... 11 *f «.0 ao«20 1««*0 7.6 6.8 13* 140 170

MAri » lV/>) 
26... U10 10.0 30020 74« 7.7  160    

12... 1040 13.0 30020 7*0 7.6 *.4 170   210 
OCT

PHOS- PHOS 
PHATE* PHOS- PHo^U5« MAQO- *A<iN - SODIU^ 
O^TnOt BHONUS* 0>?f"0. H4<*.">- MFS*I« CALCIUM S(UM« SOOfUM* 40- 
OIS- UlS- "IS- «FS5 Mf>*iC.»*- »>t>* UIS- OIS- SO^P- 

SOLVJJO SlLVga SULVF-.) <«'}/L ^OMATE SOLVED SOLVF.O S'iLvEO TfO'J ,

OATF AS >»O4> 4S **> AS P> CAC03) CACO3) «R CA) AS *«SJ *S NA) PtT*C 

OEC "  1973

26... .09 .050 .tf3 230 »9 £? «4 70 2.0
JUN
OCT*" 

02...              «      *       

CHLO» FLUO* SILICA* c****o-
OIS- f>IS« OtS- SOL« 0 ')1S- OIS- DCS- OIS- UTS- 
SOLVEU SOLVE") $«>LVFO (*8/L SvHJ^C r> SOL*6O S^I.A/k'O SOVVI?^ 5<M.vP«j 

"f'-HS/L fMfe/L f'-W/L a'S ""fWW/i. HkJ/L IOH/L fOfr/L (<ffi/| 
DATE AS CD 4S S04) AS F) Sift?) AS AS) AS d) AS CU) AS CR) AS Cu)

DEC « IV78 
22... ViO 900 .7 13 1 1 10g 0 0 * 

MAR t 1*479 
26... £* 160 .V 12 .   1900   0

12...     -*     «80 *..».» 
OCT

SEL2- SOLIDS* 

LEAO* MpSfc'» MIC«FL« 2IVC« Nlo'-»» S«JS- SELE" CO-iSTI- OIS-

SOLVfO SrtL^K^ S'lLVF'^ SOLVF^ Sf>LVFr> TOTAL TOfAL -JIS* ITrtNS 
<UO/L <Ufi/L <^'r'/l. (Hfi/L (U^i/i. <t»0/L (*><?/L SOl.wFO t»F» 

OAfE *S P4) 45 ^'H AS Mf) «S 7N1 AS SF) AS SCi AS St) (*">/L) AC-^T)

 > C» * I </*
2<^«.. 2 ^^O 12 20 , 0     ,1«»90 .2,03 

  44K * i >7«*
26...    40 *- 20 . 4* **  .. 4*>4 .^3

OCT'*"

'>2...       o 2 0 Z .- ..

Ni rHO- 

0 IS- '
TE SOLVED 
/u c^a/L
OJ) AS 4)

0 1.6 

-* J.7

ois- 

e^r AS <t

28 ».-*

40 J.7

1 ilO/L
AS rm

0 

10

' >ts-

AS -40) 

.0

56
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WATER-QUALITY DATA FOR WELL HS-3, HAYDEN POWERPLANT, HAYDEN, COLO.

DATE

OfC t 19/8 
22.,. U2S

MAR * 1979
26... ISIS 

JUN
12... 1110 

OCT
02... llbO

TEMPFfl-
ATtlHE
(OEG C)

9.5

11.0

12.0

13.0

AGFMCY
A^A-

LYZIMG
SAM*LF
(COOp

MO- HEP)

8002<1

80020

40020

80020

SPE 
CIFIC 
COM-
DilCT-
A'-lC e

( MTfOO-

MHOS)

2S2n

leoo

2020

2180

PH

(UNITS)

7.4

7.5

H.5

7.7

DIOXIDE
DIS

SOLVED
(M/L

AS C02)

12

 

9.6

.-

ALKA-
LIMTY

( "G/L
AS

CACOJ)

160

160

160

160

rilCA*-
flOMA FF

(.1'j/L
«*S

HCOJ)

190

 

190

--

NITRO 
GEN.
DIS-

SOLVFO
(*»G/L
AS N)

.94

1.5

 

 

PHOS-

OTS-
SOLVEu
(MG/L

AS POM

 

.06

 

..

PHOS-

DATE

UFC » 1 
22...

26...
JUU
12... 

OCT
02...

P-tOS-

OIS- 
SGLVFD 
(MG/L 
AS P)

.060

DIS

P)

U'J

HAOH.

CAC01) 

HOO

n- v'AG'-46- 
S» CALCIiM 5IU««
A«- ois- uis-
TE SOLVE-"* SOLVFi)
/L ( M T/L ('^G/L
03) AS CA) AS <G)

970 270 110

6SO 130 «9

SOLVrT.
(MG/L
AS MA)

220

170

SODIUM

HAfio soniu-i
PERCE'-iT

2.9 l-j

2.6 31

POTe,S-
sr  .! " 
OIS-

SOLVtu
(M-i/L
AS <)

».»
*>.,!

CHLO- CHKO-

OATE

DEC ,
22*..

MAH ,
26...

JUN
12...

OCT
02...

3 IDE*
OTS-
SOLVF.O
( M«.j/L
AS CD

1*78
190

1979
140

  

  

SiJLFA f F.
DIS-
SOLvti;
(MG/L

AS S<">«*)

120'i

780

..

 

PinE, ois-
OTS- SOLVEO

S"LVFO (MG/L
(:'G/L AS
AS F) SI02)

.t 14

.» 12

-- .-

.-

APSG^IC
OIS-

SOLvt'O
(Utj/L
A 'a AS)

1

 

..

 

rJOHON «
UIS-

SOLVEO
(UG/L
AS B)

1400

1100

94U

1300

CAOvIilM MI'lM.
OIS- OIS-

SOLVEO SULVF.O
(JG/L (Ub/L
AS CU) AS CW)

1
..

>. ..

0

COP"E'J « IRON*
OIS- r'TS-
SOLVPO SOLVEJ
(UG/L (UG/L
AS Cl») AS f£)

5 10

120

20

.-

HATE

DEC «
22...

MA* «
2o...

JUN
12...

ocr
02...

LEAD*
DIS-
SOLVtO
(UG/L
AS Prt)

197*
?

1979
 

--

 

MAMGA-
NESt* NICKEL-
i)!S- DIS
SOLVED SOl.vto
C.JU/L {'Ki/L
AS % 'M) AS %JI)

200 11

40

40

-_

ZINC*
DIS

SOLVED
(!)G/|.

AS ZN)

4(1

20

..

1,°

SELE-
MI JM»

OIS-

SOLVtO
(:)0/L

as SE)

 

2

1

1

SELE
NIUM,
b'JS-

Pt"J':<- -i
TOTAL
(UG/L
AS SE)

..

 

..

1

SOL I os»
bUM Of

SEI.?- CONST I-
 Jl;' l-! « TI.JENT5-
TOTAL DIS-
(UG/L SOLVED
<»S SF) (^IG/L)

2UO

l**>0

-- -_

2

SOLIDS*
OIS-

SOLVEO
(TfVJS
PF.»<
AC-FD

2.a7

2.ol

 . 

-_

58



WATER-QUALITY DATA FOR WELL HS-4, HAYDEH POWERPLANT, HAYDEN, COLO.

TIME
DATE

DEC t 
22... IUO

 ««« t 1979 
26... 13JO

JUN
12... 1130 

OCT
02... 1200

ATtME 
OEG C)

«J.5 

11.0 

12.0 

12.0

AGENCY
ANA

(COOF

30020 

AU020 

H0020 

<*0020

SPE- 
CIPIC

nuCT-

MHOS)

2200

2000

PH 

C'JMITS)

7.5

7.6

7.5

7.6

CA«PON
OlO*Iu£ ALKA- 

015- LINITY 
SOLVEO <«G/L 
MG/L AS

AS C02) CACQ3)

9.6 160

160

160

160

(Mfi/L 

HC03)

190

190

CAW- 

AS COJ)

NITPO-
QEN.

S'JLVEU

PHOS-
PH4TF.

1.1 

1.5

(.-   }/ L 
AS '-I) *S *> i+:

.03

PHOS-

OIS>- 
SOLVEu 
I -iG/L 

OATE AS P>

JEC   1973
?2... .060 

MAS * 1V79

JUN 
12...

OCT
02...

DIS-

AS

.01

AS

C4C03J

uoo

830

CAC.T3) 

970

CAuCT'lw 
OIS-

AS CA)

27'j 

21 )

MAGNF-

OIS-

AS M( 

110

SOO T UM. 

SOLVFO 

AS r<A)

230

200

SODIUM 
AO-

3.0 

3.0

SOMtU-i

r
31

POTAS-
SI d  :» 
OIS-

AS <> 

7.6

CHLO- SILTCA,
AHSEMTC

OATE

DEC , ]
22...

MAM   1
26...

12...
OCT
02...

DIS
SOLVED
( Mtj/L
AS CD

[97d
200

,V79
uo

..

 

UTS-

sni.vE 1 )
( M!j!/L

AS SO*)

1100

900

..

 

r>IS- S.'iLVEO 'JIS- DIS-
S'lLVF'i (^'t/L S'lL^Fj SOLVEu
( Ki/L AS (U-i/L (UG/L
a3 F) SJ021 AS AS) AS Ml

.7 14 1 l«0u

.« 13   1200

^50

UOO

)is- uis- ois- ots-
SOLvEn S'JLVFO SMLVF ) S«J|.VS.M
(Cr''i/L (IH'/L (ttfi/L C-"'/L

AS CU) 4b CQ) AS C'l) AS Ft)

2 tf 4 60

0   iu

10

iw

M»Mi>A»
LEAU* '-itSKt M[f.<FL» '
OIS- HIS- HTS-

SOLVf.i) S<»uvEi) Si'LVFi) «
(U'j/L (llf?/L ('J'"'/L

DATE AS i»-4) AS x^) AS Nt> '

DEC « IWti
22... 2 ^iu 16

MAW t 1'jiM
20... « 110

J. IN
12... -- 120

ocr
02...

SELfc- SOUUS*
SELF.- NtUM» SIM OF SOi in*»

'.ViC* NMM, SUS- SELF- CO-'iSTT- DJS- « MCJ»<>
;>TS« JIS- P£NI">£L) -^Tiiri* T'lt^TSt SrtLVfc-) nt"-

^HLVFO SOLVE*) TOTAL TMTAL !)! »» (TONS SOLVFT
("S/l. (U««/L <U'"'/l. (ti(i/L S'>LVFU PpS (UO/L
\<; 7Mj AS ss) AS SE) AS SE) iia/Li AC-FT) AS 101

to o --   £ui<> ? jtt t

2^     2 I6b0 2.«»4

I

10 1 i 2 ......

59



WATER-QOALITY DATA FOR WELL HS-5, HAYDEN POWERPLANT, HAYDEN, COLO.

TEMPEW-
TIME A TORE

DATE (DEG C)

OEC . 1978
22... 1030 9.0

MAR . 1979
26... 1400 9.0

JUN
12... 1310 13.0

OCT
02... 1400 12.0

PHOS-
PHOS- PHOP-US.

PNOHUS. ORTHO.
DIS- DIS
SOLVED SOLVED
(MG/L (MG/L

HATE AS P) aS P)

OEC . iy/*
22... .Obi)

MA* » 1*79
26... .100 .08

JUN
12...

OCT
02...

CHLO
RIDE. SULFATE
DIS- DIS
SOLVED SOLVED
(M(?/L (MG/L

DATE AS CD AS SUM

OEC . 1976
22... 28 11.1

MAR » 1 9 7 ' *
26... >8 100

JUN

12...
OCT
02...

MAM^A-
LEAD. ^'ESE*
ois- DIS
SOLVED SOLVE 1 )
(UG/L (UG/L

DATE AS P-I) AS -'t'J)

DEC » l-*7n
22... 2 190

4 A R . 1 r> 7 '^
26...   1*0

JUN
12...   Jt.)

ocr
02..,

SPE-
AGENCY CIFIC
ANA- CON-

LYZING DUCT-
SAMPLE AWCE pH
(CODE (WTCCO-

NHMMp.P) MwOS) (U^ITS)

80020 612

30020 560 7.6

30020 650 7.4

80020 760 7.6

HA3D-

M4HO- MFSS. CALCIUM
*r£ss No r ?C4R- ois-
(M.'j/L tsONATF SOLVED
AS C1G/L {  " G/L

CAC03) CAC03) AS CA>

240 70 6*-

220 74 60

  - 

  ~_    

FLUO- SILICA.
RIOF. DIS- ARSFMIC
'MS- SOLVED OIS-

SOI.VF.D (MG/I. SOLVED
(MG/L AS (UG/L
AS F) SI02) AS AS)

.fl 14 1

.7 \3

 ~ **    

  ̂ «»^ ^«»

SFLE-
'^IC^ELt 7IMC» Nl't 1.
DTS- HIS- UIS-
S^LVFO SOLVE'1 SOLVED
("^/L (UG/L (U«-,/|.
AS \'I> AS 7N) AS S?)

4 ?a 2

20 2

-- -- H

10 3

60

CARBON
DIOXIDE

OIS-
SOLVFU
(MG/L

AS C02)

--

 

15

   

MAGi'-JE-
S I U* »
ors-

SOLVEu
( MG/L
AS MG)

20

18

--

RORO>^.
DIS

SOLVED
CJG/L
AS B)

*90

1900

15on

2000

SELE-
NIUM.
SUS-

PEMOEO
TOTAL
(UG/L
AS Sfc)

 

--

_.

0

NITRH-
GEN,

ALKA- BICAR- M02*'<»f 1 3
LINITY ttO-'-iaTE DIS-
(M(;/L ( -'G/L SOLVP')
AS AS (^G/l.

CAC03) HCUJ) AS N>

170 210 .65

150   l.l

2oO 240

2*0

sou RIM
SODIUM, AO-
OIS- SO^P-

SOL'j'EU ' ION
(^G/L WAflO SOOIU-i
AS MA) PERCENT

38 i.l ?5

35 1.0 7S

--

^  

f!HRO-
CAOMIUM Mlu-1, COPOEiJ*

OTS- 015- b!S-
SDLvc;") SOL-/ED SOIV^')
(UG/L (Ub/L (UG/t.
AS CU) AS CR) AS CM)

1 10 I

0

--   .-

10

SOL I US.
SUM OF SOLIDS.

SELE- C04SFI- nlS-
N!LIM, fULNl'S* SOLVfO
TOTAL OIS- ( TON*;
(UG/L SOLvFO PFS
AS SE) (-H.-./L) Ar.-FT)

337 .53

357 .49

    -  ..

3

PHOS-
pM(\fK t

O^THO.
OIS-

SOI. ./>T;.';
(VG/L

AS P'j«+)

--

.25

--

^^

POT iS-
SliJM,
'i T 5 -

SOLVED
( '4'' /I.

' 5 <>

3..-?

3.^

..

"

I« f^/«
nis-

S'^L v£0
(',K./L
AS "t")

lu

60

10

   

 "F-iC J J Y
OIS-
SOLVtD
(UG/L
AS -TI)

  '/

..

   

 



WATER-QUALITY DATA FOR WEuL HS-6, HAYDEN POWERPLANT, HAYDEN, COLO.

DATE

OEC .
22. ..

XA3 *
26...

JON
12...

OCT
02...

TIME

1978
101%

19/9
U1S

1330

U15

A ruw£
(OEG C)

7.0

10. 0

13.0

13.0

SPE- 

AGENCr CIFIC CAH30f4 
ANA- C f1 N- DIOXlUE 

LTZI^G D'lCT- 015-
SA'-'r'lE 8":Ct PH SOLVEO

(L0:.i£ I^IC^U- ( MG/L
NU-'HE*) MHOS) (IIMITS) AS C0<!)

8U020 782 7.3 18

f«on«»o o«n 7.7

30020 8»S 7.6 8.*

SOn^O 3rtO 7.6

uS";;
v«S

CACO.J)

180

180

170

2<»U

:f,;?[
^S

HC03)

- 

21

 

aONATf

NlTRO- Pr.05-

DTS-

H.J»)

.90

PHOS-
PMOS- Pnomjs. ^ftpn- ^AGNIE- 

PHO^ilS. OPT^'Jt HA39- NPS 5:. CALCfi''-! SI : )M»
ois- nts- '-.ESS iJONCft^- ois- DIS
SOLVED SOLV*0 (HG/L tJOfjarF SuLVPT SOLVED
M6/L f"G/L AS (M^/L ( M ''i/L ('-«G/L

DATE AS ?) AS f>) CACn3) C«C13» AS CA» AS ^G)

OEC . 197H
?2... .010 -- 26U H"J 66 ?4

HA« . 1979
2o... , 0 + 0 .04 2flii 100 7« <?3

JtJ'4
U...

OCT
02...

Sor. lu-i 
SOOI'J M . AO-
f)IS- SOwM.

SOLVED TIO'4
t^(j/L war 10 SOnTU"
AS MA) HEPCE-'.T

*2 1.1 ?b

»1 1.1 2^

  -- --

 

SI.JMt

OIS-
SOLvEU
( ^''/L
AS  «)

 *.H

3.y

--

--

CMLO- FL'JO- STLTCA,

OATE

OEC   1<
22...

Mfl^ , 1-;

26...
JiJN

u...
OCT
Jcf...

OATE

OEC   li
22...

MAM . 1^r*"
12...

T">E. S'JLFAIF. SIHF, IMS- aRSE^IC
OIS- OrS- ois- SOLvFn -iIS-
SOLVcJ Sr-LVEO SOL'.'E'i (''G/L SOL'Ef'
(MG/L (Mfi/L C-iG/L AS OIG/L
AS CD AS SO*) AS F) SIO?) AS AS)

J7rt
3S 12U .H 13 1

>/9
J5 12t» .7 1*

 

*  ^^ ^»    w^

Mft»lfi&- SELE-
LEA ; ^» VES F « ^IC»<FL« /T\'c. Nim.
HIS- IHS- ,us- nrs- DIS

SOLVE) s-iLvfcu S'M.vF'1 SOLVEH SOLVED
(Uii/L (MC-/L i'J«,/l (IIG/I. (UG/L
AS t'* ) *S 'Nl AS "ll> AS 7^1 Ab SE)

* Sbil 2 20 2
> Ti

210   10 ft

art

HO°ON.
L»I S-

SOLvEiJ
(UG/L
AS d)

51 o

23uO

230

1900

SELE
NIUM.
sos-

P£ <iC'ED
TOTAL
(U i/L
Ab SK)

--

--

..

CftO'iHJM ilLjH, cocop.-*
OIS- i.»I5- L/FS-

SOl VEO S'JLvFi.1 SOI.VHJ
(Uf./L CIHJ/L (tir;/i
AS CL» AS CP) AS CD)

1 0 2

0

--    

0

SOLIDS.
SUM OF SOLIDS.

SKLF- Cri-iSTT- MS-
.v(:iM, Tutors. SCLVt-'^
TfiTiL U1S- (TONS
CJ''VL SOLVFO PFW
A5 Sr.) {^'o/L> AC-FT)

^2'.i .S/

^29 .';^

 

ISO".
 :  i s-

S''*L VEi>
(U^./L

AS Ptl

70

0

1'J

   

ve^f ,|jv
 Jlb-

SIL vr. 'i
(Jf. /L
AS -''>>

. J

 

__
OCT

Ill

61



WATER-QUALITY DATA FOR WELL HS-7, HAYDEN POWERPLANT, HAYDEN, COLO,

SPE-
AGE'NCY CIFIC CArtBON
ANA- CO.V- 010* IDE ALK4- 'UCAR-

LYZINO nHCT- OIS- LI'itTY DONATE CA

Niron- HHI
GEN, -»H

N02»N03 n-i
s- OTS- a

TF.MPEW- SA'PLE A'iCE PH SOLVED <NG/L (Mi./L bONATE SOLVED Sul

OATE

OEC . 1973
22...

MA*   19/9
26...

JUN
12...

OCT
02...

OATE

OFC ,
22..

MAW »
26..

JUN

12..
OCT

TIrtE ATUKE (CODE <MtC«u- (MG/L ^S AS < M
(DECi C) >*UMd£«) MHrtS) (UP4ITS) AS C0<>) CAC03) HC^3) AS

U15   80020 1350 7.6 9.6 200 2*0

1515 10.0 ao020 1110 7.5   220

13*0 13.0 ri')020 1100 7.4 13 170 210

1**5 14.5 80020 1060 7.3 ~ 290

PHOS-
OHOS- PHOSUS» HAOO- MAGNE- SODIUM

PHOWUS» PPTHO. MAWO- >jp^, CALCIUM STUM* S'"*niu'-i» AU-
OIS- DIS- NESS NONCS-^- DIS- JI5- ')fs- SUHP-
SOLVEO S.'>LVFO ( X"?/L bo\'4TF SOLVPI> SOLVED SOLVEO TIOM
(M'i/L (M(,/L AS (Mrt/L ('*<?/!. <M(3/L ( X'"-/U HAlIO
AS P) AS >») CAC^S) CAC03) AS CA) AS *G> 4S NA)

1978
.U(»y   61<» 410 15'J 56 91 1.6

1V74
.030 .00 390 17Q 100 3S 97 2.1

. -- -. .- _. .. .. -.

O/L (-»«'/L <  "
C-13) AS M AS '

0 1.1

1.7

.-  -

^^

?f»Tas-
5 1 o  » *
OIS-

SOLVt-If)
SOOTH-- H'i/L
PKPCENT AS -^)

25 *.3

3b -. i

..

02...   ~   ..      -

' OAIE

DEC t
22..

26..
JUN
12..

OCT
02..

OAFF.

OEC .
it* .

:'\*< »
£f»..

JU »
!<?..

'o<?..

CHUO- FLUO- SIl.TCA* O*o-
RIOE» SULFAfF oiOF. OTS- ARSENIC HOHON. CADMIUM Mlu-««.
OIS- HIS- 'ifS- S^L^F.O ')[S- OIS- 1Mb- Olb-
SOL^EU SOLVED SOI.VF.'I IMR/L SOLVEO SOLVEU SOLVED SOLVED
MG/L <«^G/L ( 'G/L »S (UO/i. (U-j/L (!.'f-/L <'^''/L
A-5 CD AS S0*> AS Fj STO?I AS AS) AS «)) AS CD) AS CP)

19/9
r)0 45» .6 19 J 400 1 10

51 281 . ? m .. 2000   u

.       -- -- 230    

-    .. .. UOO -- U

SELP- ?OLtDS»
MAM'~iA- SELE- NltJ'lt   SUM OF

L«£AO. 'JESF. MIC-FL* Zl\r, NtUM. SUS- SELE- COMbtl-
>IS* Ot*»- Tt*» HIS- OIS- PF.NOFi) >lt'.lM» Tut' <TS»

S.lL^^i1 SOLVhf) 5'>i.i/^M SOj v'tin SJL V EO T<ITAL TOTAL t>Ib-
( JG/i. (dfj/L ("I>/L (ii<«/L (O'j/t. fO'i/L d'fi/L SOLvfl)
AS P-o AS "'41 AS Ml) »S / fl» Ab SF.) A3 S£) AS St") ( :-»o/L)

l-*/d
. 2 ?10 S .1't *   .. ^74
! */«<

/O   2(1 3   .. 730

20     3

Irt 5 0 5

CJPPF<:» I^'J'i»
OIS- riT'J-
Siti. ve-0 SOL >( V_>
(.Jti/L ('J"j/L
AS C'.') AS F£)

4 10

0

10

-" "*"

SOLIOS.
Olf,. v,FtiCJ^*
SOL^FO -j[^-
< TUNS SUL^I*
PFR (y"./L

AC-FT) AS H.I)

1.3«J

.99

 
.~ --

.On

62



WATER-QUALITY DATA FOR WELL HS-8, HAYDEN POWERPLANT, HAYDEN, COLO.

DATE

DEC .
21...

MA^ »
27...

JIH
12...

OCT
03...

HATE

DEC *
21...

MAK *
27...
JUN
12...

OCT
03...

OATE

DEC «
21...

MA*  

27...
JUN
12...

OCT
03...

DATE

DEC »
^1 ...

M A H *

2f ...
JUN
12...

OCT
03. ..

T i ME

197*
093<)

1979
OH3-J

1340

0900

PHOS
PHATE*
OPTMO.
DIS

SOLVED
(MG/L

AS UOM

1973
 

1  * / )

.01

 

POTAS
SIUM*
DIS

SOLVED
(MG/L

AS K)

197%
7.1

1979
5.2

«>.

MM

LEAD*
"15-

SOLVEO
CJO/L
AS P~I)

1*78
2

1 V /3
--

--

 

AGENCY
ANA

LYZING
TEMPER- SAMPLE
ATU&E (COnp
(DEG C) MUMHfcR)

9.0 90020

9.0 aoo2<»

13.0 30020

11.0 8002')

PHOS-

PHOS- PHOUUS*
PHO^'JS. OPTHO*
Dis- r-is-
SOLVED SOLVED
( MG/L ( MG/L
AS P) AS P)

.ObO

.060 .06

 

CMLD-
aiOE* SULFATE
OIS- DIS
SOLVED SOLVED
(^G/L v'MG/L
AS CD AS S04)

120 820

110 690

 

MOT MOT

MANGA-
viESE* NICKEL*
ois- ois-

SOLVED S'UVFi.)
(IKJ/L (U«i/L
AS MN) AS MI)

7<*0 3

M

6 1»

 

CTFIC CARSON
COM- DIOXIDE
O.JCT- DIS-
a\jc«: PH SOLVED
(MfC^D- (M3/L
MHOS) (UMITS) AS C02)

1620 7.3 15

1800 7.1

050 7.1 20

900 7.4

HA30-
HA9O- MESS* CALCIJM
NFSS .MQMCAW- DIS-
(MS/L ROTATE SOLVED
AS ri'i/L (M1./L

CAC03) CAC03) AS CA)

700 540 1SU

830 680 230

_.

Fl.'jo- SILIC^.
WTOf* DIS- A»<SE^IC
OTS- SOLVED DIS

SOLVED (M'.»/L SOLVED
(H^/L AS <UG/L
AS F) SI02) AS AS)

.2 17 1

.4 16

  --

           

SELE-
S LE- NIOM»

/!TNC» NI')M« SUS-
.'MS- OIS- PE^DEU

SOLVED SOLVED TOTAL
(UG/L (O'j/L (UG/L
AS ?M) AS SE) AS S£)

20 5

20 *

 ?- 2

 1 3 U

ALKA-
Ll^tTY ACIDITY
iM<3/L ( -1C»/L
AS *i

CAC03) CAC03)

160

150 130

130

?00

^AG^E-
SIU-1 * SODIUM.
OIS- DIS
SOLVED SOL'FO
( ^G/L < »G/L
AS MG) as '4A>

78 'b

63 1>JO

 

r»i«o-
'^OPON» V{IJM«
DIS- DIS
SOLVED S-JLVEO
(I'G/L (Di?/L
AS ^) AS CP)

490 10

2400 0

1600

1900 10

SOLIDS*
SUM OF

SELE- COuSTI-
  JIi.(M« T'ltNFS.
TOTAL OIS-
(UO/L S'"»LVFn
AS S£ ) ( -^tt/L)

U7U

1310

-- --

3

GE\ t
HICAR- N02* SJOJ
<HO."'ATc: 015-

( VVJ/L SOL^EL>
AS (M:i/l.

HC03) AS \i)

19:J 2.2

1.4

l»so

** **^

SOD I '"^
AO-

SOwP-
T 10 v!

WAT If. S0 r;f'..'-i
HE^CE-ir

1.2 19

1.5 21

--

COpPtw. T^(i'.!«
DIS- :1IS-
SOL'/f-ll) SOL'/E'j
( IG/;_ ? ! »0/L
AS C'.') AS FE»

2 lo

lu

-- --

       

SOL ID^«
OTS-

SOLV^O MA":r,A-
(TONS \ESE
PEP (U'3/L
AC-FT) AS *M)

l.-ift

l.?d '^

.  > -  

._

63
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WATER-QUALITY DATA FOR WELL HS-10, HAYDEN POWERPLANT, HAYDEN, COLO.

TEMPER-

DATE

DEC .
21...

MAO t
27...

JUN
12...

3CT
03...

TIME

1978
1*00

1979
10UO

1430

l'J2'i

ATUME
<f)EG

a

10

13

11

C)

.0

.5

.0

.0

AGENCY
ANA- 

LV/I-iG
SAMPLE

(CO^S . ... .

SPE 

CIFIC
CON- 
DOC r-
A^ice PH

(Mtr^o-

CA«MM 
n to* I OF.

OIS-
SOLVEO
<M<i/L

NU^'HF.B) M^OS) (UNITS) 4S C02)

80020

80020

40020

00020

lU^O 7

13bO 7

19*0 7

20<»U 7

.7 «.9

.8

.7 6.4

.«

ALKA- 
LI--4ITY

C«G/L
AS

CuC03)

230

210

160

230

BIC^P- 
*ONAT£ CA^«

(M'i/L DONATE
'.S (M«-,/L

MC03) AS C03)

2«0 0

 

200

..

NlT«0- 
GF.Nt 

N02»NU3 
>IS-

SOL^EO
(-G/L
AS "O

1.7

US

 

 

Pr-OS-
PHATP:
OSTMC 
- IS-

SOLVP'
(v«i/L

AS >*J*

 

  V."

-«

 

PHOS 
PHORUS » 
OIS- 
SOLVfO
(MG/L

OAT£ AS P)

OEC . 1*7»
21... .020

MAW . 1*79
27... ,04-j

JUN
12...

OCT
03...

PHOS- 
^MOPi'S. Hflpn- MdGNK- 
OwTno. HAOP- MF?:«;. CALCIUM SI'JM» SOOiu-"*
nis- S-KSS SOMCA^- n»s- ois- or*;-

Sni VEO (^'«/L dO'iATE S'.'L^FO SOi.VfcD SOL«EL»
(MG/L AS lMfi/L (^-;/L (.M«/L <'"VL
AS P) C4C03) CAC^3) ^b CA) AS MG> »S MA)

450 ?20 7a 63 76

.03 590 390 92 87 110

__ _. __ --   --

 

SO»IUH POTaS- 
Au- StJ-i» 

S0«>*- OT5- 
T10N SOLVFIi..

WAIIO SOn[U" f*'J /L
PE«CE »T AS *. )

I.ft 27 3.7

2.0 ?9 *.J

.. .  --

..

CHLO- rL','0- sti.ica.
SIDE' SULFAT"-: QlDF. f>T5-
OIS- HIS- i)IS- SOLVED
s-?Ltf£f' SOL^S.:) SOLVF.O CMTI/L
(MG/L (MG/L ( Mr-/L AS

DATE AS CD AS Sf><»> AS F) S102)

0 C . 1*78
El... 41 330 1.0 16

MArt i !*/<*

27... 71 510 1.2 14
JUN
12...

OCT

MANGA-
LEAO. ^ESE* NICKEL* ZTNC«
ois- r.i?- ois- ni«i-

snLvFo SML^EU VM.VFO soL^n
d)u/L t»H/L (t-M/L tufi/l.

DATE AS  >«) AS 4N) AS MI) A<1 7M)

OEC . 1*75
21... d *0 & 20

MA* . I*/*

27...   40   10
Jvl'V

I?...   JO
OCT
 >J...       10

ftPSEJtC HOHOJ'
HS- OJS-

SuL^t^ Si'LWED
CJG/I. (UG/L
AS AS) AS d)

1 1701'

1400

9SO

1300

SELE-
StLE- N!«)M.
NKIM* SuS-
JIS- PtNJEO

soi.vpn TOTAL
('l(,/l. (I.K1/L

AS SF) AS 5t)

5

7

4

3 3

CHHO-
CAO'-'TUM MliJ-1. COPPF3.

..MS- n['i- ots-
SOLV£Pj Si)LVEO SOL^H' 1
«-lfi/t (U'j/L (!»'.i/L
AS CJ) AS C») AS C i)

1 10 3

0

«_ .-> »

10

SOLIDS*
S'J^ OF SOL I OS.

SFLE- CONST I- OfS-
NlUM, TUt'^TSt SiiLVF'3
TMTAL ois- <MN«;
tix^/L SOLVE'J «tw
AS s£) c4n/L> Ac-fri

7«i>» 1.03

iO?0 I.JO

-« _-> _.

3

H."I 4t
f'TS-

S^'.vr! ;
(.ir,/u
AS Ft)

10

2U

10

-"

MfSC-MT

nis-
SOL*>-:IJ
(ur,/L
AS HG)

. i>

__

^ ̂

  

65



WATER-QUAHTY DATA FOR WELL HS-11, HARDEN POWERPLANT, HAYDEN, COLO.

DATE C)

AGENCY

<Cv>OE

3EC   1978
21... 1*->0

MAP t IV 79
27... IiU'>

JUN
12... l»-»5

OCT
03... 1030

6.0

9.5

12.0

9.5

60020

H0020

40020

aoo2o

SPE 
CIFIC

ANCE

1030

900

PM

(UNITS)

7.f>

7.6

7.7

7.6

CARBON
OIOAIDE

DIS
SOLVED
(M<J/L

AS Ct>2)

9.6

 

*.s»

 

AL*A-
LI'-'ITY ACIDITY

(  U>/t. (M.-./t.
AS IS

CHC03) CAC03)

197 2'JO

160

110

190

3TCAP-
 IO (*A ri-
(M«i/L

AS

HC^J)

-

Ui

-.

AS

NlTfiO-

< "'o/L 

AS I)

U2

PHOS-

OIS-
SOL/ED

OATt

OEC
21... 

SAW » 1979
27...

Ji.lN

12...
OCT
nj...

AS HO*)

UHOS-
PHO»<ll>«

OIS- DIS-
S-H.VED SOLVEO
( M«/L {^'J/L
4S ^} AS P)

.U90

.06

HAP)-
wtSS
C^S/L

(>S

-»JO 

510

HA0D-

NF:SS«

CAC1.U

2*0 

350

CALCIUM
';TS-
SOL v go
(«*w/L 
*S CA>

98

SULVE-J SOLVED
("iG/L (M«/|.
A5> -IG) AS MA)

46 

bl

76 

S7

Tro-««
PATIO

1.6

1.7

SOOftlM

27

27

0)fAS-
siu-*.
i»IS-

SOLVP.-
(^u/i 
45 ^J

».« 

OAfE

OEC » 1-
41...

27...

12...
OCT

CHLO 
RIDE* sui FATE
ots- ors-
SOLVFJ SOLV<-O
I'-tO/L (Mfi/L
A3 CD AS S'14)

»M
*! .130 

iff)

53 *5<i

.- .-

FLUO- SILICA. 
^inp, ^TS-

11 ts- SOLV^O
S-')i.vEi> t"G/L
(' '^/l. AS
AS F)' SI02)

.6 I*

.6 13

      

A^V^IC HOPO.M.
(JtS- DtS-

SOL/P!) SOLvtu
(Uij/L (Oii/L
AS AS) AS 8)

1 1500

1300

410

CAOMLJ-.
  IS-

S-'iLVfin
(<v"~/l.

AS CD)

1
 

 _

Ml WMl COPOfs, I^o-.
 lib- jry- 31*-
SOLi/FO SiiLVT ) SOLvK;
(IK,/L CJ^/I. (Jf'/L

AS CR> AS C-l) AS P£)

10 3 l

u   2>j

  ^ *^ ^ ̂

10

SEl.E-

DATE

OEC . I 1
21...

MAH i 1'

2/...
JUN

12...
ocr
OJ...

LEan.
OIS-

S.1LVEO
<|JG/L
AS ?H>

<7H
4

>7^
 

.-

 

MESK» VICK^L*
r»fc;« '»f*--

SOI.>'E') SOi.  /?!' >
(110/L (tt(,/L
&S W A<^ NM

20 2

20

2u --

 

ZTMC»
ors-

Sf>L WE:1

(ii."»/L
AS 7M)

30

10

._

0

Nlll~»»

:j IS-
SOL^KD
d)(>/L
A5 SF)

7

S

2

SELt-

S'JS-

fO'j/L
AS bt;

SOLIf.'S. 
SI.H or

AS SM

sri-
 . rs«
13-

->/EO

716

083

ntS-
SOI.VP')
( T'lNS

PEW
AC-FD

I. 00

l.?o

Mf pr'.isjy
OIS-

SOL-t:!i
(UG/L
AS -"-7)

.0

_ 
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WATER-QOALITY DATA FOR WELL HS-12, HAYDEN POWERPLANT, HAYDEN, COLO.

DATE

DEC »
21...

MAR »
27...

JUN
12...

OCT
02...

DATE

DEC  
21...

MAP, *
27...

JUN
12...

OCT
02...

DATE

DEC »
21...

MAR f
?. r ...

JUN
12...

OCT
02*. .

DATE

DEC »
?1...

MA* t
27...

JUN
12...

OCT
02...

TIME

1978
1440

1979
1100

1440

1045

PHOS-
PHATF,
(WHO*.
DIS

SOLVED
(MG/L

AS PO*)

197d
--

1979
.*3

..

POTAS
SIUM
DIS

SOLVED
(MG/L
AS X)

197*
5.2

1979
r.6
--

"

IRON*
DIS

SOLVED
(UG/L
AS FE)

1979
0

1979
50

20

 

AGENCY
ftrtA-

LtZING
TEMPER- SAMPLE
ATU«E (CODE
<DEG C) -MUi'HER)

4.0 80020

11.0 80020

13. 0 «00?0

11.5 H00?0

PHDS-
PHns- Jwowust

MnnPuS* O^THO*
OIS- CIS-
SOLVED SOLVED
(MG/L ( MG/L
AS P) AS P)

.190

.230 .14

__ --

     

CHLO
RIDE* SULFari-
ois- DIS
SOLVED SOLVED
(v«G/L MG/L
AS CD AS S04)

25 170

26 160

..

     

MAMOA-
LEAO* MESF..
DIS- 01*;-

SOLVEO SOLVh'->
(UG/L (uG/L
AS ^H) AS MM)

2 «0

7U

S'>

 

SPF- 
CIFTC
CON
DUCT -
^MCF.

(N'TCPO-
MHOS)

770

flOO

7«0

*10

HA^O-
MFSS
(W5/L
AS

CAC03)

310

330

...

^

FLJO-
RIDF*
DIS
SOLVED
(MG/L
AS F)

.7

.7

_.

   

NICKFL.
OTS-
SOLVEO
(UG/L
AS Ml)

?.
--

._

 

CARSON
DIO^IDL

015-
OH SOLVEl.-

(M3/L
(UNITS) AS C02)

7.6 11

f.5

7.4 18

7.6

HA«n-
,^ESS« CALCIUH

\orjC ̂ - OIS-
BO-'MTe SOLVED
(M-i/L (MG/L
CAC03) AS CA)

90 72

96 76

... --

   

SILICA*
nis- ARSENIC
SOLVEH OIS-
(MG/L SOLVED
AS (JG/L

SI02) AS AS)

16 1

15  

_-

""

SELE-
ZINC* NIUM,
ois- nis-

SOLVPP SOLVED
(UG/L (UG/L
AS t«n AS st)

30 1U

20 11

11

0

AL*A-
LINITY
("G/L
AS

C^C03)

220

230

2*0

260

MAGNE-
S!UH*
DIS

SOLVED
(MG/L
AS Mo)

32

33

_.

"

 ^OPON,
DIS

SOLVED
(UG/L
AS fl)

1800

1900

1600

1800

SELE-
'* 1 1 IM *
TOTAL
(UG/L
AS S£)

--

--

._

8

RTCAM-
BONATE
(MG/L
AS

HC03)

270

 

290

   

SOJIUMt
Dli-

SOLVtP
(. ii-i/L
AS uA)

59

bb

_-

"

CADMIUM
Uib-

SOLVEO
(UG/L
AS CD)

0

.-

_ 

   

SOLIDS*
SUM OP
CONSTI
TUENTS*

UIS-
SOLVEO
(MG/L)

526

926

  _

_-

CAP-
flONATE
(MG/L

AS C03)

0

--

--

"

Sonlijw
AD-

So«P-
TIO^

^ATIO

l.b

1.4

_-

^ ̂

CHPO-
MTIJM,
UlS-
SOLVrO
(UG/L
AS C")

10

10

.-

10

SOLIDS*
0[S-

Sf-LVFO
(TO^S
PEW

AC-FT)

.72

.72

^ ̂

..

NIT90- 
GEM.

N02*^03
015-
SOLVEu
< *G/L
AS "1}

2.4

2.1

--

   

SODI.I'-I
PESCF^T

29

27

._

"

COPP="««
nis-
soi.v>;i;
(JG/L
AS CU)

2

 

. ..

   

.<FWC'.J'' Y
OIS-

S'H.vfcO
(U«"./L
AS -»G)

. u

--

__

--
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WATER-QDALITY DATA FOR WELL HS-13, HAYDEN POWERPLANT, EAYDEN, COLO.

TIME
DATE

DEC . 1978
21... 1500

MAH » 1979
27... ll!43

JUN
12... 1*50

OCT
03... 110:)

TEMPtW-
ATU^E
(DEG C)

6.0

10.0

13.0

11.0

AGENCY
ANA

LYZING
5flNCi_E
(CDOF

NU*qFR)

£0020

n0020

H0020

80020

SPE
CIFIC
COM-
DUCT-
ANCF

('i rcRo-
MMOS)

720

1190

fOO

976.

CARSO.N
DIOXIDE

DIS-
=»H SOLVFO

(MG/L
(UNITS) AS C02)

7.6 12

7.5

7.5 14

7.6

ALKA
LINITY
(Mfi/L

AS
CAC03)

240

IbO

220

270

3ICir}-

 iOiNA f£
(MG/L

AS
MC03)

290

--

270

 

rjjTPO-
GEN«

 J02*NG3
DIS-
SOLV^D
( M«/L
AS N)

2.2

1.5

 

 

PHOS
PHATE?
OPT-40,
DTS-

SOL ViiJ
( M/5/L

AS r>0<»)

 

.la

 

 

PHOS-
PHOS- PHORUS.

DIS- OIS-
SOLV/I-O SOLVED

(MG/L 
P) AS P)

12... 
OCT

AS

DEC » 19M
21... .060 

MAR * 1970
27... .130 .06

280

54.-)

CaC03)

390

^AGNE- SOOIUM
CALCI JM
DIS-

SOL VfTD
(fi (~i/L

AS CA)

S I J^f
DIS

SOLVE L'
( -»G/L
AS MG)

500 I u?'*
i)IS-

SOLVEI'
(v f$/L
AS NA)

S-
1

AU-
}WP-

" luN
PAI 10 sonru

72

140 74

1.6 

1.4

32

23

SI j -1» 
OIS-

AS <)

y, .3

DATE

DEC » 1 s
^ ?1 ""

27.,.
JUN
12...

OCT
03...

CHLO-
  ?Iu£»
DIS
SOLVED
( '1G/L
"\S CD

?7^

^79
50

--

 

SULFftTF
01 S>-
SGLVtD
( " 3/L

AS S04)

150

4JO

..

--

FLUU- SILICA.
RfnF. » ois-
015- SOLVED

SOL'tl) ( WG/L
( U;/L 4S
AS F> SI02)

.6 16

.6 14

 

 

OIS-

AS)

DIS- 
SULvF-J

AS *)

1400 

2000 

1/00 

1400

DTS- 
SOLVtU 
(UG/L 
AS CD)

DIS 
SOLVED

AS CW)

10

10

10

C.'^/L 
ftS C'J5

DATE

DEC . 
21...

27...
JUN
12... 

OCT

LEAD,
OIS- DIS 
SOLVED SH
(UG/L 
AS F£)

10 

1J.)

MAWGA-
ME.SE t
Jlb-

SOL ̂ti'
(U«i/L
AS M»O

" 'ICKFL »
DIS
SOLVED
(UG/L
AS Ml)

7I^C»
DIS
SOLVED
!'Jvj/L
aS /f-J)

SELE
NIUM,
0 15-
SOLvRn
(U«5/L
AS SE)

SELE-
N!I ;M,
TOTAL
(UiVL
AS S£)

SOLIDS*
SUM OF
CONSTl-
TuE^iTS*
DIS

SOLVED
(MG/L)

SOLIDS*
DTS-

S "IH/ED
(T'HS
Mrk
^C-FT)

30

10

£0

10

10

6

14
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WATER-QUALITY DATA FOR WELL HS-15, HAYDEN POWERPLANT, HAYDEN, COLO.

MITBO- MT90- PMOS-

TIME
04TE

TF.MPEP-

(OEG C)

AGE'^CY GIF 1C 

LYZING OUCT-

JAN « 1979
11...

"UP
26...

13...
OCT
0?...

li>30

1JOO

OHoO

IbOO

30020

10. 0 80020

1L.O 30020

13.0 fl 0 1 <J f)

<»t>9

340

360

340

7.3

8.1

H.I i. a

8.0

170

110

110

130

CAP.BON
OIOAIOE ALKA- 6ICAR-

DIS- LP-HTY ao,N /yTE
PH SOLVED (*SXL (M^XL

(MGXL AS IS
hHOS) (LIMITS) AS C02) CAC03)

140

OIS- itS- oIS- 
SOLVEO SOLVED SOL'/   >

AS

1.3

AS M) AS

1.3

.16

.03 

.09

PMOS-

DATE

JAN , 1-
11...

MAP

2*3...

JUM
13...

3CT
02...

PHOS- OHOOUS,
PHONOS* OPT-iO. HAKH-

OIS- olS- M? iS
SOL'/EO SOLVED l.niXL
<MT»XL (M'VL ii
AS P) AS P) C^CiU)

JM
.ISO .Ul 180

.0:><l .03 140

--

 

HAfJO-

NESS,
MO -"CAr<-

"0 -ft r f.
C'OXL
CAC-'J)

13

34

-.

..

CALCIUM
iTI«;- CALCTO-1
SOLVED JlS-
(MOXL. SOLVc.0

AS («ijXL
CAC"3) AS CA)

42 "*2

33

__ --

 

MAO^E-

SIUM, SuOlU,- »
Uli- i-IS-

SULVFi^ 50L tf EO
(^^XL (  "iXL
AS -MG) AS MA)

19 7.1

I* 32

.. ..

..

50-iIU"
AO-

5f)Rf--

I I ON

PATIO S'
Pf

.9

.S

..

 

 »JJl>M

24

25

..

 

POfAS-
StU-'.

. i

CHLO- FLO«I- S[L!C..»
pr.'^'» S'JLFi.rp: ^ur:« nis- APSF'IIC
OTS- .115- 015- 5.">LVt'J TIS-
SOL^rO SOL^E.) ^.iLVE.i ("GXL SOLVE')
( *tiX 1. ( -K.XL I "J/i. AS (UHXI.

DATE AS CD AS so*i AS FI sio«i) AS AS)

JAM . 1979
H... 1 3 4rt .7 11 2

MAP

2*... *,* »6 .8 rt.2
JUM

13...
OCT
02...

-«-  C.H-U- SjnST Cfl«...

Sr>L'/£0 SOL/t') SOL Vf'i SOLVE')
(iJ-jXL (UOXL (J<"-XL (J.iXL
^s H) AS cn> AS c 1') AS cu>

UOO 1 o b

f.bO .- o

blU

300   10

OIS-
Si)|_ 'tf)
(j'lXL
aS r )

JOO

20

120

_.

l.feA-

MANGA-
MEsr. Nrc^f'L' /I'.'C,
nis- HIS- nrs-

SoLVfcU SHL^E"1 S.IL^FH
(ilOXL (IJC-/L <0"'XL

OAFE AS '' !) 45 "ID AS ?'!>

JAN * I'yf^
11... I-3 ') "i 3"

<?o,.. 0   ID

13... 0
OCT

n rj'**
nis-

SHLV^O
(UGXI.
AS 5E)

9

2

I

T.TTAL

St) AS

SOLIDS. 
SUt OF 
C'VMSTl-

(-G/LJ

277

	NITRO- 
SOLlOSt fiFN.

OIS- A^'TtMIA

SOuvFO HIS-
(»>) JS SnLVf'l
**K»< ("GXL
AC-FT) AS  -(«»)

.3H 1.7

OIS-

AS '«ii)

.0
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WATER-QUALITY DATA FOR WELL H3-16, HAYDEN POWERPLANT, HAYDEN, COLO.

DATE

JAN ,
12...

HAH

27...
JUN
13...

OCT
02...

DATE

JAN ,
12...

MAR
27...

JUN
13...

OCT
02...

Oft IE

JAN ,
Id...

MAR
27...

13...
OCT
02...

OATE

JAN ,
12...

 MAR
27...

JUN
1 J...

ucr
02...

TIME

1979
1155

1350

0900

1545

PHOS
PHORUS*
DIS
SOLVED
HG/L
AS P)

1979
.090

.010

..

CHLO-
P-IDE*
DIS
SOLVED
< MG/L
AS CD

W79
28

1ft

.-

 «

LEAO,
~)IS-

SoLVtfD
(Uii/L
AS PM>

1 >79
5

--

_.

--

SPE- 
AGENCY CIFIC
ANA- CON-

LYZING 'J'JCT-
TgMPErt- SA'^PLF AM^F PH!
ATU^E (COOE (*"iTC»O-
(DEG C) MU^EP) MHD?) (UNITS)

80020 H70 7.3

10. 0 80020 520 7.1

13.0 8002') 580 7.1

15.0 800?0 850 7.0

PHOS
PHORUS* HAPO-
ORTHO* MAQP- MESS* CALCIUM
OIS- ''ESS MONCAP- 'HS-

SOt_VFj) <MG/L riONATE SOLVED
(Mfi/L AS <MG/L (M«/L
AS P) CAC03) C/\C03) Ab CA)

500 0 9^

.00 230 53 52

-- _. --

"

FLUO- SILICA.
SULFATF PIOF, DTS- ARSKNIC
HIS- OIS- SOLVEn : HS-
SOLVtO SOLVFH (.-1G/L SOLVE^
(Mfi/L Cifi/L AS (U3/L

AS S04) AS F) SIQ2) AS \S)

87 .5 ?3 1

36 .6 If.

>- -- .. -~

  ** ^  ^^    

M4NGA- SELE-
 NESE* NICKEL- ZINC* NIU^«
ois- ois- rns- DIS

SOLVED SOLVE^ SOL^FO SULVKO
(UG/L (U(j/L <i(G/L CJI-/L
AS -1N) AS MT) AS ZN) AS SE)

72.' 9 40 1

IbO -- 10 ^7

1 1)     15

10 6

NITRO- PHOS-
CA^>rtON GEN, PHATEf

oioxlDt ALKA- 8iCA«- N02*^oj O^THO*
OIS- LTJITY HO^AIE DIS- OIS-

SOLVED (^G/L ('^G/L SOLVFU SOI.v£u
( M(j/L AS AS (Mii/L < "Ki/L

AS C0<i) CAC03) HCUJ) AS N) AS P04j

530   2.*»

iao   1.2 .jo

32 210 250

330

MAGNt- SOOIUM poT^.S-
SI'JM, SOHJU-., A->- SIJ.-n
ocs- r>rs- SOKH- DIS

SOLVED SOLVtO FiON SOl.vF,)
(M'3/L Cit»/L WAFIO SOniU'- (Mf;/i_
AS MG) AS MA) PERCENT AS <)

63 72 1.4 23 9.1

25 33 .9 2J 3.0

_-, .. _,. --

CHRJ-
;?OPON« CAOMtUM MlUM, COPPE 1'* I^^Vt
OIS- OIS- 'Jib- '.>IS- MIS-

SOLVEU S'JLVEO SOLVEO Si'LV-'i SOL 1. cJ
(Ufi/L CJfi/L (Ub/L (UG/I. (i.'^/L
AS 6) AS CO) AS CP) AS Cu) AS C F.)

4700 <1 0 8 40

2500 -- 0 -- 23u

300       10

3300   10

SELE- SOLIDS*
 NlUM« SU'-I OF SOLIDS,
SUS- SELE- CONiTl- DIS- Mg^CiHY

PEMOt"> 'llt.iM, ruE^iTS* SdLVF'.' DTS-
TOT^L TOTAL DIS- (TONS SOLVFI*
(UG/L (U(i/L S'JLV'EU PEW (Ufi/L
AS SE) AS SE) (MCi/l.) AC-rf) AS HO)

r\t> .w .u

J48 ,u;

-- -- ..

1 7
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WATER-QUALITY DATA FOR WELL HS-17, HAYDEN POWERPLANT, HAYDEN, COLO.

GATE

JAM «
11...

MAR
27...

JUN
13...

OCT
02...

DATE

JAN *
11...

MAR
27,..

JUN
13...

OCT
02...

OATE

JAN f
11...

44 * n" <* M

27...
J'J.4 
13...

OCT
02...

DATE

JAN »
11...

<*Ad

?- 7 . . .
JUN

13...
OCT
02...

TI*E

1979
1515

1^*00

0910

1630

PHOS-
°Mn*os»
DIS
SOLVED
(MG/L
AS P)

1979
.090

.020

 

CHLO
RIDE »
DIS
SOLVED
( 1G/L
AS CD

1979
19

3.7

--

"

LEAO.
DIS

SOLVED
('.Hi/L
AS PM>

1*79
2

 

--

--

SPE-
AGENCY CTFIC
ANA- CONJ-

LYZIMG DUCT-
TEMPED- SAMPLE AMC^ PH
ATU=>E (Conp (MTC30-
(DEG C) -JUMRER) "»H1S) CJPJtTS)

90020 2360 7.3

10.0 8002') 1300 7.3

13.0 30020 1300 7.3

14.il B0020 1510 /.2

PHOS
PHORUS* HA PO
OR THfjf HAUH- MF?"?, CALCIC
HIS- NF.SS NOMCA4- 0 1 S-

SOLVEU (MG/L bOMATE SOLVED
(^G/L AS (Mft/L (MG/L
AS P) CAC03) CAC03) AS CA)

.00 1100 560 2^0

.00 660 350 160

-- --

"

FLUO- SILICA*
SULFATE P.IHE. OTS- ARSEMIC
 MS- 'MS- SOLVE'") i'IS-
SOU/EO SOLVED (MG/L SOLVE';
(H«/L t^O/L AS (ui^/L

AS S-'J4) AS P) SI 02) AS AS)

900 .2 15 2

430 .5 12

*        .    

               

MANGA- 5ELE-
NESFt MTCKEL' ZTNP, Nl'JM,
DTS- '.MS- DIS- OIS-

SIILVEO SOLVED SOLVED SOLVER
(UG/L CJG/L (UG/L ' JUG/L
AS MM) AS NU AS ZN) AS SE )

3600 13 30 n

56U   20 7

bO     b
*

^0 1

NITRH-
CAR^ON GEN»
OIO^IDE ALKA- BtCaR- N02*NOJ

OIS- HMTV MOM ATE OTS-
SOLVEO (MG/L ( -"3/L SOLVED
(MG/L AS *5 (wG/L

AS C02) CAC03) HCu3) AS N)

580   .11

310   6.3

39 400 *90

490

MAO-ME- SOOIUM
STJM* SOOTUf. AO-
!)[S- !>IS- SO-VH-

SOLVEu SOLVED TION
(MJi/L (Mtt/L PATIO SOf)IU'-«
AS -t<3) AS NA) PERCE'.T

120 160 2.3 '^

64 62 1.0 17

..

CMKO-
80RON* CADMIUM '-'lu-'. COP^E-?*
OIS- '5 IS- OIS- OIS-
SOLvEu S-ll.VtD SOLVED SPLV* ')
(UG/L (UG/L (Ub/L (UG/L
AS rJ> AS CD) AS CR) *S CO

<+90 000

340   0

6SO

650   20

SELE- SOLIOS»
NHJM» SU'-« OF SOL I D^»
SvJS- SELE- CO-MSTI- DIS-

pF.'JOEu MniMf Tutors* SoLvro
TOTAL TOTAL OIS- (TOMS
O.IG/L (UI.-./L SOLVED PEH
AS S£) AS Sf) (MCj/L) AC-FT)

1B60 2. S3

9<^0 l.?l

.. .. .. --

i 2

PHlOS-
PHATE.
OOT>iO»
DIS

SOLVED
(MS/L

AS pn<»)

,0u

.00

--

POTAS-
S ! .!   .,
OTb-

SOLV£L»
(MG/L
AS ". )

10

5.1
 

I»->-Jf
,H3-

SOL^'t'J
(UG/L
AS Ft)

1 7')U

Mj

JU

"

..ipwrii-*Y
DIS

SOLVE t>
(..J-i/L
AS -" »>

. i

 

..
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WATER-QUALITY DATA FOR WELL HS-18, HAYDEN POWERPLANT, HAYDEN, COLO.

TIME
OATE

JAN * 1*79
11... 1315

MAK
27... U15

JJN
13... 0440

ocr
03... 1*JO

PMOS-
PHOH'fS*
Olb-
SOLVEO
(Mb/L

OATE AS P)

JAN » H79
11... .UO

*J A O" AK

27... .0^0
JUN
U...

ocr
03...

CiLO-
*Tf)F»
DIS
SOLVED
(MG/L

i>ATE AS CD

JAN , 1979
11... 16

U A k_)M AK

2/... 9.7
JUN
13...

OCT
03...

LEAO,
DIS
SOLVED
(-.Ki/L

DATE AS »  »»

JA*I « 197Q
11... d

MAM
27...

JUM
13...

OCT
«13...

SPE-
AGEMCY CIFTC CAR&O.M
ANA- CON- DIOXIDE

LYZING O.JCT- DIS
TEMPER- SAMPLE ANC r ^H SOLVED
ATU^E (CODE (MJC^O- (MG/L
(OEG C) .MijMBE«1 MHOS) (UNITS) AS CJ2)

80020 415 8.0

11.0 H00?'i *50 7.8

13.0 80020 420 7.8 3.2

11.0 80020 4QO 7.7

PHOS-
PHOtMS, HAQn- MAG-Mt-
OWJMO* NAiviV '4ES^» CAS-CIU^ SIU-t»
ors- VESS NONCArf- ors- DIS

SOLVED (MG/I. ri'.HATE SOLVED SOLVED
(MG/L AS (MG/L (MG/L (MG/L
AS P) CAC03) CAC03) AS CA) AS *G)

.03 140 o 31 14

.03 200 2? 43 23

  -- .. -- --

-  ̂  »^ «  ̂

Fi.UO- SILICA,
S..H.F-ATE wior, OTS- ARSENIC rtOOONt
ois- ms- SOLVED ois- DIS-
SOI.VEU SOLVED (MG/L SOLVED S'JLVdJ
(MG/L ("1G/I. AS (UG/L (UG/L

A-S S'">4) AS F) SIO?) AS AS) AS 6)

*2 1.1 n 3 1200
** .« n   1100

800

730

SELE-
MANPA- SELE- Niu-Mt
NESE» NICKEL- <iTMr» MI  ).- «  sus-
DIS- nis- nl<;- f>is- PEHUEu
SOLVED SI">LVE :"> SOLVEO SOLVED TOTAL
(UG/L (i,'^/L (UCr/L (UG/L (UG/L
AS MI<) AS .\ID AS ?N) AS SF) AS SE>

500 b lo 2  

0   lo ',

140     ;,

ft 3 u

72

NITRO
GEN,

ALKA- blCAR- N02*NO3
LI.NITY fONATE DIS-
(MG/L (MG/L SOLVFtJ
AS AS (MfV|_

CAC03) HC03) AS N)

150   .20

MO   1.3

130 160

130

500 1 UM
SODIU'-'. AO-
Ofs- St.lk-»J -

SOLVFD i ION
( -<G/L =ATIO SOOIU"
AS NA) PEPCEf-'T

3« 1.4 37

26 .6 22

  -- --

"

CM«O-
C40"IUM Mlu-i. oOopFP,

ois- f)is>- DIS
SOLVED SOLVED SOLVti->
(UG/L (UG/L (SJG/L
AS Cb) AS CR) AS C'))

<1 0 ^

0

  -- _-

0

SOLIUS»
SUM OF SOLIDS.

SELE- CO-IS T I- DIS-
 4jii,-«, rut »TS, SOLV^'I)
TOTAL OIS- (TON*;
(UG/L SOLVFO PER
AS SE) <"KVL) AC-FT)

253 .34

280 . is

-- -- --

3

PHOS
PHATE*
ORfiO,
JI5-

SOLVEO
(M'i/L

AS °04)

.Oy

.09

 

   

POFAS-
S I - J -N
f)TS-

SOLvE-i
C"'i/L
iS <)

5. 1

3.-I

--

IPO-(«
iiIS-

SOLvEi-»
(Ud/L
AS FE)

90

10

30

  ̂

.vE^C.J^Y
DIS

SOLVE!-?
(UG/L
AS -  >)

.i'

--

 _

 



WATER-QUALITY DATA FOR WELL FC-1, HAYDEN POWERPLANT, HAYDEN, COLO.

SPE

TEMPES-
TIMP ATtlW 

OATE (DEG C)

OEC . 197tJ
21... 1030 i.O

MA« « 1979
27... 03*5 9.0

JUN
12... 13*5 13.0

OCT
03... 0930 11.0

PHOS
PHATE. OKOS-
OPfMO, P «04US.
ois- ois-

SOLVEO SOLVEU
(i(i/L (HG/L

DATE AS 0J4) as >»*>

OtC . 197^
21...   ,0'iO
MAR t 1979
27... .«! .OHO

JUN
12...

OCT
03...

AGENCY CIFIC 
ANA- CON- 

LYZlMG miCT-
SAM^LE A'.CE PM
(COfiE ( ' IC-iu-

^U-1«*EH) MiOS) CIMITS)

80020 1410 7.3

«0020 1750 7.4

80020 1000 7.4

80020 *10 7.5

PHOS-
PH-iK>IS. S(\RD-
O^Tij, i~tt.au- MgSS.

OIS- MfeSS MO MCA R-
S»)I_VEC) (."G/L DONATE

(Msi/l. '.S (MR/l

AS P) CACU3) CAC03)

6dO 520

.05 rtd() 750

 

 

CAHRON GEN. 
DIOXIDE ALKA- BICAP- so«:»'>O3 

ois- LINITY ACIDITY HO^ATE CAP- jis-
SOLVEO (MG/L (M^/L ("1",/L HO'iATE SUL^E r'
(MG/L AS as aS t"»G/L ( --'b/L

45 C0<!) C«C03) CAC03) HC03) AS CO3) AS -U

15 156 160 190 0 1.7

130 ~ -- 1.3

10 130   160

210

MAG^iE- SOtlUM k'QfAS-
CALCIUM SIu^. SODtU^. Af>- SIu 1-.
OTb- uIS- wl'-;- So>JP- 015-
SOLVEf) SOLVEU S'JL'-'EC- fT"M SOL/i'i
C'C/L ("'J/L ( l-i'''/t. PATIO S."»[;I'.M ! -o/l.

AS CA> AS *G) AS \A) PPRCE 4T AS K)

ISO b5 59 1.0 16 *.-j

?4.T &»3 133 1.9 24 /.n

--

 

CHLO- FLUO-
RIOE. S.JLFATF PIOF,
ois- ois- ois-
SOLVEI) SOLVE') SOLVE')
< -tr,/L ("C-/L ('.-/I.

OATe AS CD AS SO*) 45 F)

OEC . 1978
21... 60 S20 .3

MArf » IVfJ
27... 120 90n .2

JUN
12...

OCT
03...

MAM'iA-

LEAO. "'FSFi NIC" Ft..
OIS- OIS- 01^-

SOLVEO SOLVED SOLVFO
(U<-'/L (urt/L C"J/L

DATE &S **) ^S *N> AS MI!

OEC . 1978
21... 2 HJ  »  

ift* i 1-y^
,?7...   1<?<> 

JUN
U...   Oil

OCT
03...

SlLTO.
OlS- APSF^IC Mrwn,\),
Srn_\/K0 UIS- Olb-
f'"5/L SOLVF'l SOLVE.U
iS (U.^/L {<.iii/L

SI02) AS AS) AS o>

16 1 510

19   2300

2000

1000

SELE-
SELE- Mtiv,

/INT. Mfn'S SOS-
nis- OIS- PCMUEU

SALVE'1 SOLVF.o TOTAL
drVL (Ui-./i. (UC./L
AS ZN) AS S-I) AS Sell

30 4

30 3

2.

10 1 0

CH*0-

Cl r>'MUM -ll'.'-l. C'.>»e»F3« I CM-..

»!S- OIS- UIS- Oin-
SoL^FH ^-jLVKli SOLVE-.) SOL''*,.'
('.)d/l. (Ub/i. ('K;/l. (.Ji./L
AS Cu) AS C^) AS Ciu AS FCJ

1 0 i? in

0   3b(.«

It..

10

SOLIDS*
SUM or SOLIDS.

SFLE- CO-JSTI- HIS- iPiC'J-Y
"IIU"* TtJFMIS. SOLVf.'l 'HS-
T.iTAL OIS- (T-'ViS SULVP'J
CJG/L SOLVFO ?F» (ur,/i_
AS st) IMO/L) AC-FT) AS *..;>

1020 l.jy , v

l*7u iJ.CO

 

3
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WATER-QUALITY DATA FOR WELL FC-2, HAYDEN POWERPLANT, HAYDEN, COLO.

TIME
DATE

DEC . 1V79
21... 1145
MAR * 19/9
27... 0-M5

JUN
12... 135S

OCT
03... 1000

TEMPER
ATURE

<nF.r, o

e.O

10.0

13.0

11.0

AGENCY 
ANA- 

LY/IflG

(Cung i
NUNHFSi

80020

B0020

80020

30020

CIFIC 

AHCE PM
[MlC^U-

MHOi) (UNITS)

1000 7.9

12bO 7.6

l»uO 7.6

13BO 7.6

CARHON 

OIS-
SOLVFO
( W <5/L

AS C0<i)

5.4

--

3.0

 

AL«A-

AS
CACOJ)

221

230

160

300

(M-i/L (Mf./L
4S AS

CAC03) HCOJ)

220 270

«..  

200

 

AS COJ)

OEN.
M4+t~l
DIS- 

SOL i F-"

AS

1.7

PHOS

ORTruT,
nis-

OATE AS POM
OEC  
21... 

MAR .
27... 

JUN
12... 

OCT
03...

AS P)

.030

PHOS- 

HHAm.lS .

 MS- 
SOL VF.O 
(MG/L 
AS a )

.03

AS

CAC01)

220

240

CALCIUM
Hb- 
SOLVtO

AS CA)

V<» 

110

S I UM  

souveo
AS -16)

SOOI'JM

AS

<S7 

71

siu i.
ois-

SOL » :  >
J-'J/U 
AS K)

CHLO- 
RtOE.

( '<G/L
DATE AS CD

oec . 14 fa
 2 1 ... '» I

i>7.!. * " 4«<

s'Jl TiTF 
3IS-

(MG/U
AS ?U4)

310

330

FLUO- 511 TCA. 
Jtn~, OTS- AMSF-JTC HOOONf 

,17^- SOLVKO ulS- OIS- 
SOL'^Fi.'! (Mfl/L Si'LVFn SOLVEU
(, :*~i/\.
4S Fj

.3

.a

AS (Uo/L (IKi/L
STO?) AS AS> AS  *}

17 I I/GO

17   1800

-MS-
SOLVtl)
(t.'T'i/L

AS CD)

2

..

  )1S- 
SOLtfFU
UJli/L
AS CR)

0

0
JUM 
12

ocr
03

1900

COPPER I^(Vi. 
u»IS- OIS- 
SOI.VEJ SilLVf.t 

d.'G/L
C'-n AS Ft)

10 

3u 

10

OEC «
21.. 
1AK t
27... 

J')M
U... 

OCT
03...

ois-
S-1LVKO

AS r1 ^)

61)

SO!. 

AS

ZTMC,

20

10

SELF-
M (UM .
Otb-

AS S£)

7

7

4

NI.JM. 
M»S-

TOTAL 
CU«,/L 
AS SE)

(U'j/L 
AS St)

SOLIDS*
OF SOL I '»S i

^IS-

(TTJS

779

f»TS- 

AS HG)
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WATER-QUALITY DATA FOR WELL FC-3, HAYDEN POWERPLANT, HAYDEN, COLO,

SP£-
AGENCY CIFIC

AMA- CON-
l YZING fH'CT-

TF.r-iPE*- S AM^LS; «"'C£ PH
TI^E ATU^E (C<-iri£ jviTC-' 1 )-

CAHBON
OIO*IO£ ALKA- dIC iH-

MlT«0- PnOS-
GF'X* PHATE.

N02»VJ3 Of<r-i!j,
OlS- LINITY HONATE CArf- OIS- uIS-

SOLVEO ( MG/L <» 
lf4(j/\ aS

OATE (HEG C) .MU4HE41 Mini) (UNITS) AS C0<i) CAC03) HC

OEC » 19/8
21... 1600   30020 10/0 7

MAR * 19/9
27... 0930 10.5 80020 1000 7

JUN
12... 140b 1J.O 8D020 l*nO 7

OCT
03... 0945 11.0 40020 12£0 7

PWOS-
PH05- PnQPlfS* HAPn-

 PHO^"S» OHT^O. Kflun- JES**.
015- OIS- M£S*  »i»MC'i3-
SOLvF.o 5>">LVi-0 (.w 'i/L riONATE
(M(i/L (MG/L AS (wfj/L

OAT? AS P) AS P) C*C03) CAC03)

OEC « I*/ 1*
21... .040   4*0 ?30

MAM » l*/9
27... .020 ,u3 4<tO PjO

JON
12...

ocr
03...

CHLO- Pl.t.'O- SILTCA.
«HU£. SOLFATE 3?f'F» TTS-
OIS- DIS- i>IS- SnuvF.O
S^LV£!) SOL^EO SOI.WE'J (^R/L
(MG/L l^O/L ('""i/L AS

OATE AS CD AS S')-») AS F) Sin?)

OEC f 197«
21... + > J20 .6 1A

MAM « 19/9
27... 44 29u .7 16

JUN
12...

OCT
03...

MAUGA-
LEAO* -IRS?* MICKFL* ZTNCt
nis- nis- r»is- r»rs-

SouvFn snt vtii S''l. VF_f» Soi^v^n
<t)ij/L (MG/L tur,/L (U(»/L

OATE »S P:M AS ^N) 4S NI) AS Z'l)

OEC . 19/H
21... 4 ?90 5 30

'4flW » lS*7-<
2/...   40   10

JIM
t2...   0 --

OCT

.9 5.0 210

.6   210

.A T.ft 160

.6   240

MAGNE-
C^LCI'J."1 SUM* SOOtiJ'-»»
"US- UIS- :JIS-
S'.'LVrD SOLVEO SOLVt'J
(MO/L fMfj/L (*r,/L
AS CA) AS Mb) AS VIA)

10.') 46 71

li)i> 4& 69

..   ..

Apst^ic yoaoN. CAOMIUM
IMS- OIS- OIS-

SULVFn SOLVSU S^LVFO
CJG/L (Ui»/L CJR/L
AS AS) AS 4) is ro)

] IdOO 1

1800

1700

uoo '

SF.LE-
SFLE- MlUMt
MIHM. S«lS- Sfi.E-
OIS- PENOEO 4|ttM,

SDLVfeO TOTAL TOT\L
(Ufi/l. (Uij/L <viG/L
AS SE) AS S£) AS S£)

<t -- -.

H -- - 

6

fJ/L BONATF SOLVED SOLVED
AS (M
03) AS

250

 

190

 »« 

SODIUM
Ao-

50NW-

T 1 ON

P.AUO

l.S

I.*
 

"

CH^,).

MIUM,
U1S-

SOLVEO
(Ol»/L
AS CP.)

0

0

  

0

SOL I OS*
SUM OF
COi-tSTl-
TUE"»TS.

01S-
SOLVED
(MO/L)

736

703

^ m

<;/L («f,/L (.-(i/L
C03) AS *0 AS f04)

0 1.6

1.5 .09

.. _. -.

_-

POTAS-
SU^t
OIS-

SOLVti)
SUOIU;-1 (.M«^/L
P£»CE"r AS  <)

2* 4.1

?5 3.-

   

"

Ct)OB£P* lUO*!*

OIS- DIS-
SOLVFO SOI.»'£t<
(Ijft/l t'J'j/L
AS CU) AS FF.)

6 50

0

10

-"  "

SOLlOf.
ois- ,-ijf!»r!jHr

SOLVS-O ois-
(TVMS SOLVtJ

PF_H (Uf./L
AC-FT) AS **)

l.DO .0

.96

      

10
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WATER-QUALITY DATA FOR HELL PC-4, HAYDEN POWERPLAN7, HAYDEN, COLO.

OA1

OEC
22,

MAR
26,

JUN
1?,

OCT
02,

SPE-

AGENCY CTFtC
ANA- CON-

LYZIMG OUCT-
TEMPE3- SA'iHLE ANCE

TIME ATuHE (COOE (Mlf.^O-
TE (t)£0 C) NUMiJE*) M*OS)

» 197*
,.. 10*5 0.0 S0020 4UO
. 19/9
... 13*5 10.0 30020 SbO

.... 12*5 13.0 40020 400

,.. 1500 13.0 40020 700

PHOS-
PHOS- f«*oeus. HA

PH.)*US   uKTnot rffton. *,?
OtS- 015- NF.SS "-.ON
SOLV£j SOLVF-j («r./t  ">'
CHi/L <Mfi/L 41 Ci

DATE AS p l AS f») CAC03) C4

DF.C » 1^78
22... .010 -. 360

*Ai» * l*7<*
26... .020 .00 380

JUN
12...

OCT
02...

CHLO- FLi.'O- Sfi
PIDE* Si»LFArE «[»»* « nr
ois- ITS- urs- sn
SOLVliO SOL Vf.O ^:T.VF'> ("

(4ij/L ("G/L ( ;-''t/L a
HATE ^S CD *S SO*) AS F) $l

DF.C « 14^8
22..... *5 230 1.0

*J A £2 1 Cj 7 "3M4H   I >F f  *

26... »1 230 1.0
JUN
12...

OCT
02...

M«V,4-
LCAOt JFSF, JIC^EL* i?T

OIS- OTS- nts- n
SIL^IU Sni.v£» S^L'/FO Sn
(l)(i/L (UG/L CJr,/i (it

HATE A^ OM) AS  "  ) AS Mf) ftS

OF.C . l l»7-<
?<f... * 2'« 6 

MAi4 I l*f>)
«?b...   JO

J'JN

12...   *0
IKT

NlTPO- PHUS-
CAftflON GE^» ^MATE.

OIOAIUE ALKA- HIC.^K- NOi*wQJ O^rn-T.
015- LIMTY DONATE CA»- Of?- 0[S-

PH SCLVEO (NG/L (Mr,/L tiOMAfE SOLVED SOL^cO
(\'0/L AS ftS (Mfi/L C"i/L C-'^/L

(UNITS) AS C02) CAC03) HC")3) AS C03) ftS >4) AS f'J*)

7.4 13 160 200 0 1.4

7.6   170 --   1.6 .00

7.6 7.2 150 180

7,7 -- 2*0

on- *«AO'iE- SoniUM POT*.s-
<;<;. CALCTvi'i si'.^» soniu'«» »o- sc.iMf
CAP- nts- Jis- nis- SO><P- DIS-
ATF SUUVKT SOLVtLi SOLVK.O T I ,)N SOLvriO
R/L {'"3/L ( >G/L (^*/L WAT 10 SOOIU^' (M(,/L
C">3) AS CA) AS ' 'G) AS NA) PfcwCE IT AS .<)

200 «rf 35 SO 1.1 ?J *.6

21C <*2 36 50 1.1 22 5.0

._  >  - -- __ __ _>

    *"*                    

ICA. CH*O-
S- ftHSE M TC HOPO*« CADMIUM MIUM, COOPEC-t T-^M.

L*'£0 iJfS- OIS- iitS- 'US- uiS- oIS-
?/L SOLVE" SOLVED sn^vKD SuLvFO SOLVfO S^Lvfco
<; (OO/L (u<i/L (iKi/L CJ"/L (tJ-i/i. (JM/L
02) AS AS) AS «) AS CU) AS (.«) AS CU) AS FE)

I* 1 **« 1030

14   2300   0   *o

220   .- .. 10

190U   0

SELE- SOLH»St
SELE- NlU-^f   SUM l»F SOt tr.m.

NC» MIU^. S'JS- SELE- CO-Vari- f>js- xFHCU^Y
l r»- ITS- °<MOFO -HUM. Tuf'^rs* sm.vf i '>m-
LV'O SOLVi-:r» TO/AL TnTAL 'US- <T"MS SOLVfiO
*;/«. CJI'/L <u<i/L CJI>/L soLvEJ) »^K (ur,/t
Z'll AS tiF) AS St) AS SE) (Mi, / L ) AC-FT) AS Hl}»

20 0     573 .78 .0

?0 2     381 .79

  -- -- -- .- -- ..

10
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WATER-QUALITY DATA FOR HS SEEP 2, HAYQEN POWERPLANT, HAYDEN, COLO.

SPF- nITPO- P'TJS-
AGENCY CIFIC CAHftOM GFN. PnAft*

ANA- ST^EVM- CON- DIOXIDE AL*A- £IC*»- M02«N03 O-r-in.
LYZlMG Fl.f»», ntiCT- UIS- LlNTTY HnrgftTE DIS- Jis-

TF.MPEP- Si i*»LE IflSTMi- 4NCF PH SOLVEn (M'VL (Mf-/L SOLVED SuLvf.o

OATE

JAN *
12..

«*AW

TIME ATUW
(»£«}

1979
1025 6

27... lt»30 9
JUN
13..

OCT
03..

lll'J 14

1515 12

PHOS-
PHOHIIS.
DIS-

SCL^tO
(MG/L

DATE AS P)

JAN t 1979
12... .020

27... .030
JUN
13...

OCT
03...

CHLO-
OIUE«
OIS-
SILtfEU
CIG/L

DATE AS CD

12... 45
MAR
27... 42

JUN
13...

OCT
03...

L£4'">«
OIS-

S-iLVEO
(U(i/L

DATE AS PH)

JAN » IV 79
12... S

27...
JU4
13...

ocr

E (C'J')E TA iFuuS («ICwo- (M.i/L AS «S (MG/L (w >/U
C) '<U'-'H£S) (CFS> ^HOS) (t.'1-UTS) AS C:J2) CAC03) MC03) /\5 N) AS i-'u*)

.0 80020 <.0l 900 «.l   160   .51 .On

.0 80020 E.Ol 900 6.2   ISO   2.7 .12

.0 60020 ,u2 725 8.2 2.1 170 210

.0 80020 <.0l AOO 7.3   180

PMOS-
PMORUSt H*PH- MAGNE- SODIUM POTAS-

ORT^O* HAHO- MFSS* CftLCI>J»i SIUM» SOC>IU''-i« AU- SIU^»
OIS- NFSS .'HjriCA^- OIS- :iIS^ 015- SMMP- OIS-

SOLVFi) ("G/l.  s'JMATP SUL V ?0 SOL^Eu) SOLVED flOM SOL^tO
(Mfi/L AS ('"3/L ("fi/L (M-J/L C-G/L SAT in SOniU" <'ir,/L
4S P) C^C03) CAC03) AS CA) AS *1G) AS NA) PERCENT AS « )

.00 4iu 25n 120 26 42 .9 \1 2.4

.04 300 ISO 6H 31 «« 2.2 JV 2.7

__ _- __ .. -. -. __ .- --

"

FLUO- SII.IC4. CHMQ-
SULFaTE PIT* OTS- ASSF'iTC BOPUN* CAO^IU^ ^IIM» COPPf!! 3 * TS'^^n
nis- ois- soi.vF.n ots- DIS- ^is- ors- ots- ois-
SOL«'EJ SOI.VFO ("G/L SoLVFi) SOLVEU SOLVED SOLVFU SnLVfQ SOLVta
(MG/L (>*G/L »S (UG/L (UG/L (U'i/L (UO/L ('ivi/L (:!'>/(.

AS SU4» AS F) S102) AS AS) AS M) AS CO) AS CfM AS C 1 .1 ) AS 6 E)

260 .3 U 1 1900 202 4«o

250 1.0 11   120U   0   lo

1300       to

1100   lo

SOLtOS.
"ASGA- SKLE- S'l-4 OF SOLIOS* SOl.IO«*
N£S^» NICTL' ZINC* NlU-«» SFLE- COMSTI- "IS- f)IS- MFMClMY
DIS" OI"1.- OIS- O(S- Nl;)M, TJE\TS» SOLvF.tJ S'lLV^O DtS-

soL^to s^i vFt; S^LV/FO SUL V EO TOTAL JfS- ftu\s (TONS S<>L«ti»
C'^/L (IM;/L (MR/L (UI»/L (U<*/L SOLVF.I) ^fe^ MFM (UR/L
AS ' <) <\S -JI) AS 7.M) AS SH) AS Si> (Mfi/L) <>AY) AC-FT) AS Mfi)

90 * <3 9   611   .P3 .0

0   10 7   5^7 .02 .*!

10   -. 10

78



WATER-QUALITY DATA FOR HS SEEP 3, HAYDEN POWERPLANT, HAYDEN, COLO,

OATE

JAN   19
12...

MAR
2M...

JiJN

13...
OCT
03...

TIME

1120

DU30

IUVJ

iSJO

ATi.HE
HEfi C)

6,0

*.o

1*.0

12.0

AGENCY
AMA- 

LY7ING

CCOOt

NU.4HF.ft)

80020

60020

H0020

30020

INSTA.I-
TA'-iFOuS (

(CFS)

<.0l

6. 01

<.oi

<.U1

SPE-

CCTt- 
O'lCT-

 4 TCW1«
MMOS)

302

750

69U

720

MITPO- PHOS- 
CAHSON 6F.N» PnATE. 

OIOXIOE AL*A- 8TCA.P- N02*N03 CHTnO. 
015- LINITY DONATE OIS- JIS" 

Pr» SOLVED <M<VL <M*VL sOt_V£D SOLVE-"1
(^'i/L

(UNITS) AS C02)

7.3

7.6

7.7 7.7

7.7

A^ AS (Mfj/L <> <

CArn3) HC03) AS M) AS

160   .42

160 -» .76

200 2*0

210

3/L
HU*)

.00

.Of)

..

--

PHOS-
,PHQS- OHO^US. Wiiso- MAGNE- SOTIO^ POTAS  CHLU-

PHOMUS* O^THO. 44-^n- MP.SS* CALCIUM SIUM* SOUIUM. AD- SPJM*
OIS- 0[i- NE'aS MO'-'C^H- HIS- "iS- Oli- afJ^P- OIS-
SOL^EO sxvt'j < M(i/L RO^AFK SOLVED soLvto SOLVED TTO'J snLvto
(MO/L (Mfi/L -1* ( M<»/L (MR/L ("Vj/L (^3/L PATIO SODIUM «'-"",/L (*-'>/L

OATE as 3 > AS P) CAC03) C&C03) A<5 CA) -^S M Ci) AS NA.J  'E^CE^JT AS K) AS CD

i*(i 6A 31 93 1.3 24 3.S <>^

1JO 6* Jl SI 1.3 28 3.1 J3
MAR

JUN 
13...

OCT
03...

.u30 

.010

.00

.00

100 

290

SULF4TE
OIS-
SALVFQ
C*f>/L

OATE AS SO*)

JAN   197U
12... 1-?0

MAP

2»... l*>0
JUN

13...
OCT
03...

FLUO- SILICA*
 'IfJCt f. I*-
nis- SOI.VFO

SOLvEO C-'^/l.
( -<i'/L AS
AS F) Sin?)

.* 15

.6 11

.- _>

..

tt^^P^'TC flO^OM.
or*5 - ois-

SOL"Fn S'JLVFO
(Uli/L (U'./L
AS AS) AS «)

1 2300

2600

300

2500

CAOM t»>x
nis-

SOLVtO
(Uli/L

AS CD)

3

--

..

t
-'-

C iPil-
MTIIM,
JIS-
SOl. V?0
(JO/t.
AS C">

0

0

 »* 

10

IKON. LEAD. 
I) IS- "MS- OfS-

(ots/L (0:>/L ('.Hi/i. 
AS ClM AS FF.) AS Pn)

310

30

40

SELF- SOLT03.

NESE. NICX-L* ~t\ (C. 'Jr :-l^» SUS- SELE- CO\STI- Oli- PIS- ^F»CU«*V

SOLVE 1} lOL^E 1 ' SOLVPrt ''Oi.vFr! TOTat. TOTAL OtS- ( TO <S (TON'S SOLVFri
(HO/L (M.-./L <"r-/L d'.'i/L (J./L (J«'J/L SOlVtO -*£»< PPM (U'1/L

OAfE as M>') iS ' *!) A'j ?  ') 4^ 3E) 6b SE) AS 56) ( y G/L) U4Y) Ac-FT) AS -<i)

JA^4 
12... ^0 * » 3

MArf

<;d... ^0   1«> is
JJ'4 

1J... ">0 -- -- I
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WATER-QUALITY DATA FOR HS SEEP 4, HAYDEM POWERPLAHT, HAYDEN, COLO.

TEM^E'-I-

D*TE

JAN f
12...

MAR
28...

JUN
13...

OCT
03...

TIME

1979
1045

0£U5

1030

1525

4TUHE
<OE'3

/

3

\?

U

C>

.0

.0

.0

.1)

AGENCY

LYZIN6 
SAMPLE
<COO£

Nu^ir»E.y)

H0020

80020

S0020

80020

FLO*i
I'iSTfi.4-

CIFIC
COM-
OUCT-
ANCE

Ta-'«.fOJS C-UOO-
(CF5)

E.

E.

< .

E.

10

01

01

01

MHOS)

850

770

725

H80

CAHHON

UlS- 
SOLVED
(  Ui/L

(UNITS) AS CU21

7

7

7

7

.7

.a

.8 5.8

.8

Ll^ITY DONATE

AS AS
CAC03) HC03)

180

160

190 230

220

SOLVED
<MG/L
AS N)

2.1

1.5

 

--

NIT«0- PnOS- 
PHAfc.
OKMO«
OIS- 

St'L^c''- 
(MO/L 

AS *O<» >

.03

PHrtS-

OATE

JAN t 1*
12...

28...
JUN
13...

OCT
03...

PHOS- p-tO^uSi HAwf>-
PHOrtOS* OHTlO. HAH'")- NitSS*
DIS- JIS- ^itSS vjrr'CA"-
SOLVEO SOLVED ("O/L flO'--lTE
(*G/L ( -ir,/L AS CiR/L
AS H»» AS H) CACu3> c^CO-^^

^7^
.U^O .01 290 111

,0-iO   2'JO 130

-. .. .. ..

_.

CALCIUM
tUS-
SOLVEf
('*Ct/L
AS CA)

65

67

..

 

MabNE-
MUM«
Ofi-

SOLVED
(Hy/L
AS M«>

31

30

--

 

SQnlUM POTAS-
SOl»IUM. AO- STUM,
Uli- SO°P- JIS-

SOLVEO T[ON SOLVED
(f.G/L WAT in SODIUM t^G/L
AS NA> HEHCF.NT is 11

67 1.7 33 2.0

61 1.6 31 2.0

__ .. -~ ..

 

C.-tLU-
MtOt t
"I S-
SOL vr'1
( '-iG/L
AS CD

J-3

J<3

.-

  

FLUO- SIL T CA« CMon-
a IOE« 0!5- A J<;FMIC 30« rJN« ctOMju^1 ^i-j.-t* COPPt"* IVOM. L£AO»

OIS- OIS- S^LVEO HTS- n[S- JTS- 01^- filS- DIS- 015-
SOLVEu c OL'/t!.> ('-""i/L SDLVtO SOL^^'1 SOLVED SDLVtO SOLVFO SOLVED SOL^K 1 )
{ ^'o/L (MG/L AS (ll^/L (LK'/L (Ub/L <«.»G/L (uti/t. d.i^/L CJO/L

OATE 45 *>< »<» A? F) SI02) AS AS) AS 3) AS CD) AS C'O AS CU) AS Ffj fiS P^J

12... ?oO .* 17 1 2*00 202 IAO

28... irtO .5 12 -- 2000   0   10 
JUN
13...         260 --     100 

OCT
03...   --     2SOO   10

StLE- SOLinSt
NtU-i. S'.i* OF SOLIDS* SOl.IOS*

Z!NC« MT:JV, SiJS- SELE- CONSTI- OIS- OIS- .-I E S<CJWY
OIS- DfS- i>15- DTS- OE^npn NtUM. Tt»t>'TS» SOLVElt S^LVKO H[S-

SO'.VFO SOLvEi.) S'M.V^O S^LVt'T TOTAI. TOTAL 1)15- ( FO"«S (T'lN^ SOLvEu
CJu/L tUR/L (Uf,/L (Mrt/L d'O/t. (UG/L SOLVED "-"t^ o*1''? (O'j/L

OATE *S -I'-1 ) AS NH AS Z'J) *S 5^) AS St) 45 5t> ««(-,/(.) O«T) AC-FT > AS hG)

JAN 

12... »0 * <J q S41 .15 .74
Mat?

2 1*... 10   ^i< 7     *'*5 .01 .*f 
Jv)N
M... 40 --   <> 

OCT

80



WATER-QUALITY DATA FOR HS SEEP 5, HAYDEN POWERPLANT, HAYDEN, COLO.

DATE

MAP »
27...

JJN
13...

OCT
03...

PATE

MAM ,

27...
JJN
13...

OCT
03...

QATE

MAR »
27...

JUN
13...

OCT
03...

TIME

1979
15*0

1020

)5'JO

PMOS-

PriO^US,
OP MO,
OIS-

SOLVtO
(*'G/L
AS P>

1979
.03

_ 

"

SILICA,urs-
SOLVEO
(*G/L
4S

SI02>

1979
11

 

--

SPF-
AGFNCY CTFIC
ANA- STWFA'4- COM-

LY2 1  !'"> FL'»w, OMCT-
TFMPER- SAMPLE INSTAN- AMCE p|-*
ATUHE (CO..»E Ta.'iF.OtlS <.-iTC D0-

<0£fi C> ^lIMHF^) (CFS) MHOS) (UNITS)

10.0 80020 F.nl 440

1S.O 80020 <.01 460 '.9

11.0 «0'i20 <.01 410 /.b

-4AOO- MARMF-
MA^')- ^ESSt C4LC1U* STU 1^, SODIUM,
MESS NOMCAKJ- ois- nr<5- ois-
(MG/L DONATE SOLVED SOLVED SOL /FO
AS <MR/L <MG/L (MR/L (MG/L

CAC03) CAC03) AS CA> AS MG) 4b V4>

100 35 45 20 2*>

_. -_ .   -. --

^** **** ^ ^  

CHPO- '  AMRA-
^OriONi MII.IM. IPOM, NFSEt 7 1 flC .
 MS- OIS- OIS- OIS- ' ( IS-

SOLVfO SOLVEi) SOLWF-) SPLV^O SOL^EO
MI3/L (U«/L (UG/L OIG/L (00/'_
4S  ?) 4S C«) AS FF> AS ^N) AS Zrl)

1200 0 0 0 11

UOO   10 10 ft  

no o     o

CAPHON
0[J\int AL><A-

DIS- LIMTY
SOLVtU (M(j/L
(,-iG/L AS

AS C02> CACOJ)

160

3.b loO

120

sonijM
AO-

SO>?P-
TIO'«J

PATIO SODIUM
PEHCFNf

.a 22

__ - 

 « ^**

SELt-
SELE- MlL'M*
«JIUMt SUS-

DIS- 3 F,.NHf.O
SOLVtit TOTAL
(UG/L CJG/L
AS S£) AS SE>

«

7

2 4

MITRO- PHOS-
GFN. PHATE»

HlCttrt- NUg»(M(»3 OKTr-KJ,
HO IATF ntS- niS-
(MW/L SOLVFD SOLVEU

AS (MC,/L (Vfi/L
HCOJ) AS N) AS P04)

1.6 .09

190

-     "*"*

POT AS- CHLO-
SIUM» KinE, SULFATE
OIS- OtS- OIS-

StU.VEl) SOI.VPO SOLVKU
( ILI/L <""i/L (MG/L
AS K) AS CD AS SO*)

2.0 9.0 43

_<»  - --

           

SOLIO^t 
SUM 0^ SOL I OS f

SFLE- COMSTT- OIS-
iH'JM. TUPwT^. SdL'/hU
TOTAL DIS- (TONS
(U'j/l. SOI.VF f) PE^
iS SE) (MG/L> l^AY)

2->l .01

__

6

PHdS-
pHtu^s.iS*
 H's-
S(JLV<-i)
(MI-/L

^S P)

.030

 

   

FLL'O-
«Ii..-E.
 JIS-

SOLVFtJ
(^ --/L
AS F)

.9

 .

   

SOL! OS*
CIS-

Sv".L'V c :.i

( fd iS
*f. J
5C-FT)

. ^

_.

_-
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WATER-QUALITY DATA -FOR HS SEEP 6, HAY&EN BQWSRPLANT, HAYDEN, COLO.

OATE

MAR »
28...

JUN
13...

OCT
03...

DATE

MA« .

26...
JUN
13...

OCT
03...

DATE

MAR ,
28...

JUN
13...

OCT
03...

TIME

1<»79
0900

1120

1600

f?Ha*us,
o»»rMO,
DIS

SOLVED
("G/L
4S H)

1979
.05

..

  

SILICA,
DIS
SOLVED
<M(»/L

AS
SI02J

197*
12

..

 

SPE-
AGENCY CTFTC
ANA- ST^l-lM- COM-

LYZI'ift FLO'*, OHCT-
TF-i*>F.d- SAMPLE INSTAN- A'ICF PH
ATU^E (COI'E TA'-IFO'JS ( -'TC^O-

(DFfi C) NUMhF.'O (CFS) MHOS) (UNITS)

7.0 «00<iO r.10 1700 7.8

I5.o H0020 E.io 1650 B.O

12.0 ' *0020 E.Ol 2690 7.8

00- 4APMF
mwn- f^F^S, CflLCTU^ STUM, SOPIUM,
NEbS MONC^N- ors- HTS- DIS-
(M(i/L rtO.MATE S'XVEU SOL^'En SOLVED
AS (MG/L ("<n/L (MG/L (M'5/L

CAC03) CACOJ) AS CA) 4<; MG) AS NA>

600 ^7Q 130 6H 170

.- ..   ..

    -     -.   -

CHPO- MA-^RA-
80*0'<» *»Tllf» I»ON. "l^SF, ZI^C,
ois- -;is- ois- r>is- L>IS-

S )LVEO SOLVtO SOL WF° SOLVED SOLVED
(OG/L (UR/L (»Jr,/L <UG/L (Uii/L
AS d> *S CR> AS FE) AS »<C) AS ZM)

1*00 10 10 10 20

1,500   70 70

i«00 0     120

CAHRCM
uinxior; ALKA-

DIS- LINITY
SOLVt'l ( M <",/L
<Mr^/L AS

AS C02) CACOJ)

130

3.G 160

160

SODIUM
i\D-

Su«P-
TION

HJATIO SODIUM
PERCENT

3.u 3&

.. ..

--   

SELE-
S£LE- NInM,
MIU^, sus-
OIS- HENUt!")

SOLVEU TOTflL
(UG/L (ur./L
AS SE) AS St)

H

d --

i 0

NtTHO- PHMS-
GEN, PHATE, PHOS-

BIC'«tJ- NO?»NOJ OWTHO, t'MOWtJS*
BO.iAFE IMS- DIS- OiS-

(.""  /L SOLVPU SOi.y/ED SuLVFO
AS (M^/I. ('iti/L ('"H-*/L

nCOJ) AS N) AS PC)*) »S P)

   1.5 ml^ .Q6U

1Q()

POTAS- CHLO- eL'jO-
SIUM, RT^F, suLPaTE SII;F,
UIS- OIS- OIS- uIS-

SOLVFD SdLVF!) SOLVED SOL''E>;
(MG/L (MO/I. (M'3/f. (r-O/L
flS <<) A«j CL) AS SO*) AS F)

*.5 120 670 l.u

.. .. - -- .-

  --     "

SOLID*.
SU.* OP SOLIDS, S.iLfHS.

SfcLr.- COMSTT- OIS- "15-
MIUM, T<Jf.<\T** SOLVEj SuLVfj
TOTAL OIS- ( TO'"? ( TONS
(uij/L SOLVFO PE«< ^t-3
AS sr.) cir»/L) OAY) JC-FT>

I2h0 ,J* 1.71

._ .- _.. _ 

1

82



WATER-QUALITY DATA FOR HS SEEP 7, HAYDEN POWERPLANT, HAYDEN, COLO.

DATE
TIME

ANA-

*- SAMPLE 
(COOE 

(OEG C)

STHFAM- 
F'LOW.
INSTAN-

<CFS)

SPE 
CIFIC
Cns-

MAH t 19
28...

JUN
13...

JCT
03...

T9
.)930

1100

1555

7.0

16.0

12.0

80020

B0020

800«iO

t.Ol

<.01

<.0l

1200

750

flOQ

8.0

a.o

7.3

CAHHON 
0 MX lot

f)IS- Ll^ITY

(UNITS) AS CJ«!>
AS 

CACOJ)

130

IHO

HONATF.

AS 
HCOJ)

NITHO- PHOS-

AS

1.7

OWT-tO* S"T;NU« 

01S- f.'tS*

AS AS

.02U

PHOS

DATE

MAP , 1
2?...

JUN
13...

OCT
03...

PHO^USt
OHlriO*
OIS-

SOLVEO
(MG/L
AS H)

.04

-.

 

MAMO-
HA^O- NESS, CALCIUM
'^EbS- -xiMNCApJ- r>13-
<MG/I. HUNATE «UH.VEO
AS (MG/L I^^/L

CAC03) CAC03) AS CA>

510 380 12"

-   . .-

 

MAr,MF-
SltiM, SOOIU*1«
 >!<;- nis-

SOLVEo SOLVEo
(MG/I. HG/L
AS MQ) A? NA)

5? ^S

 ».  

..

SOOIUM
AO-

SO3H-
T I ON

RATIO SOOIUM
PERCENT

1.3 22

 - -~

 

POTAS
SIUM,
ors-

SULVpU
(M»j/L
AS K)

J.S

..

--

CHLO-
HTftE, SULFATE
OTS- OIS-
SnLV(-0 SOLvfcu
(' «'.i/U ( MG/L
AS CL) AS SO*)

75 4lu

.. .«.

..

FLUO-
S I :)E ,

i ' -F S -
^' LVFi'.
C--/L
ftS F)

1 »u

.«

 

SIL.ICA, 
DIS- 
SOLvEO

AS
DATE sio2»

MAS , 1979
28... U

JUN
13...

QCT
03...

MORU^* ^IJM, IfilON, 
UIS- UIS- OIS- 

SGLvF.f) SOLVEO SOLVED
(tJG/L (U<J/L (U(i/L
AS d) A3 Cf*» AS r£)

2000 0 10

250   70

1600 0

nis-

(UG/L
AS MM)

10

20

 

SOL r OS* 
StLE- SUM OP SnLIOS, SOLIUS, 

ZIMC» .'JlU.M, SELF- CO^TI- ri{S- -jlb- 
9IS- tilb- r<IU", TUE^iTS, SOLVED SoL^c'i

SOLVEO SULVEO TOTAL OTS- (To'-is (Tc-.s
<t)y/L (Ub/L (Uft/L
AS ZN) AS SE) AS S )

20 1

  2 --

70   *

S-'JLVEO  'E 1* °£*
(«G/L» OAt) AC-FM

^31 .02 l.n

.. ..

--
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WATER-QUALITY DATA FOR HS SEEP 8, HAXDEN POWERPLANT, HAYDEN, COLO.

OAT£

MAB « 1979
2B... 

JUN
13...

TIME

1040

TEMPER
ATURE
(OEG C)

3.0

20.0

AGENCY
ANA

LYZING
SAMPLE
(C0i)£

NjMPtH)

30020

A0020

ST^FAM-
FL.OW,
INSTSM-
TA F̂FnuS i
(CFS)

E.Ol

<.0l

SPE- 
Ciric CARBON
COM- Dioxtot
rincT- ois-
AMfF ^H SOLVED
[MICRO- (Mf,/L
*HO<5) (UNITS) AS C02)

1000 H.I

<UO 9.3 2.2

aUKA-
LINHY

( MO/L
*S

CAC03)

190

220

HICAR-
HOMATF
(I.,/L
AS

HC03)

 

270

NITHO-
GF.N,

N02*N03
DTS-

Sni.VFij
(Mfi/L

AS N)

.23

_.

PHOS-
PHATF:, PMOS-
OPTnO, "f'fi^us.
rns- ois-

SOLVEL. SdLVPD
«M<;/L (Nii/i_

AS PQ4) fb P)

.12 .030

 

PHOS-

DATE

*»AR ,
28..

JUN
13..

ORTnO*
DIS

SOLVED
MG/L
AS R>

1979
.04

.

HARD

NESS

fMrt/L
AS

CAC03)

470

 

NESS,
..ONCArf-
MOr-vAT£

(HCi/L

CAC03)

280

 

CALCIUM
ors-
SOI.VtO
cnj/u
AS CA)

130

 

SUM,
nrs-

SOLVpT)
(MG/L
AS ^Q)

3<S

..

SOnlUM*

AS NAJ

SOOIUM
AO-

SOHP-
TIO-V

PATIO SOOIU'-l
PERCENT

POTAS
SIUM*
DIS

SOLVED
<Mr,/L
AS KJ

CHI.O-

RIOE,
01 S-
SOLVPQ
C'G/L
«S CD

SULFATF
Ulb-
SoLvpn
(.n-/L

AS SO*)

l.l 21 3.ri 39 320

DATE

«Att *
28...
JUN
13...

FLUO-
^lOEf
OIS-

SOLVFO
<MG/L
AS F)

1979
.5

 

SILICA,ois-
SOLVEO
(Mrt/L
AS

5102)

11

 

rHO.'j-
yoi<ON» MUM,
 HS- nis-

SOLVEO sot^tn
(Uo/L (U(i/L
AS 3) a3 Cfc)

2200 10

310

IRO«i.
nis-

sntvFT
(UR/I.
AS FF)

40

40

MANGA-
N^ SE »
,HS-

SOLVEO
(u^/L
AS MNJ

30

40

SELE-
SOLIDS* 
SUM OF

ZINC, iMi'iM. coNsri-
[)IS- DIS- TUC^TS*

SOLVEO SOL^FO
(U(i
4b

/L <UR/L
^^J) AS St)

10 6

1

DIS
SOLVED
(Mfi/L)

/IS

...

Soui.)S»
OIS-

SUL'/FO
( TONS
PER
OAY)

.02

 

SOL!'>S.
Ui>-

SUL/?"
t r j-is
PS"
AC-^f)

.97

..
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WATER-QUALITY DATA FOR GRAVEL PIT SEEP, HAYDEN POWERPLANT, HAYDEN, COLO.

AGENCY
A,NA-

LYZI 4G
TEMPER- SAMPLE

TIME ATurfE (Cone
OATE (OEG C) MUMdF.tf)

JAN « 1*79
11... l*-*b   60020

27... 1430 H.O 80020
JUN
13... 0920 lb.0 10020

OCT
02... 1530 17.0 H0020

PHQS- PHOS-
PHATFt PhOS- PHOW'JS.
OSTrtO. PM'IWUS. UnTnO.
DIS- OIS- OIS-

SOLVFIJ SOLVED SOLVKO
tv,'3Xl_ (.'G/L f-'if/'L

OATE AS Hu*) AS P) AS P)

JAN , 1979
11... .74 .3^0 .24

27... .03 .010 .01
JUN
13...

OCT
02...

POTAS- c-i.o-
su^t ^in£» SOL^TE
DIS- 'TIS- Ola-

SOLVFO SOLVCO SOLVt'O
(MG/L (MfiXL ( -Hi/L

OATE AS Kl AS CD ftS So-*)

JAN , 1979
11... 3.0 9.1 v6

MA(<
27... 3.1 17 56

JUN
13...

OCT
02...

'HAivOA-

LF.AO. '»n-5£i NlCKFLt
DIS- OIS- uIS-

SOLVFO SOL vy EO S->L\iEr>
(UG/L (U'iXL (UJ/L

OATE AS OH) as -vj) AS Ml)

JAN , 1979
11... 3 1BOO 4

MAH
27...   ISO

13...    -+9U

OCT
02...

SPE
CIFIC CAK^ON

^T^gAM- COM- Oioxioe AL<A- HICAP-
FLOw, ni.'CT- UIS- LINITY noi-.ATE

IMSTAII- \MCF PH S'JLVEO (Mf»XL (MI.^XL
TA'lEOUS (M[CWO- <MRXL AS AS

<CFSI ^HOS) dJMTS) AS CO<J) CACOJ) HC03I

436 6.9 -- 150

440 8.0   150   -

E.o5 400 7.6 7.d 150 180

E.uS 436 7.6   100

HAfO- CALCIUM MAr,NE-
HAeO- MESS. HIS- CAUCIU-* SlU-i. SOuT>)"»
Mtss N')NCAK- s<>LV£n uis- rjrs- ni<;-
(M<;/L PCNATF. <MUXL SOLVED SOLVED SOLVtO
ftS <Mfi/L AS ("Hi XL (MGXL (M';/L

C««C')3) CAC03) CACOJI AS CA) A3 *ii) AS MA)

160 13 44 »4 13 22

190 37   5u 15 22

-. _« -- .. -- ..

FLUO- SILICA. CH»U-
PlOEi OIS- ASSEMIC 80WON. C^n^IU-t MII.'M,
ois- SOLVED '-its- ois- nrs- nis-

SOLVtiD (MG/L SOLVtU SOLVEO SOL^FO ^Ol.'/r.O
(Mr;/L 45 (UGXu (uG/L (M-^/L (URXL
AS F) SI02) AS AS) Ab d) .»S CO) AS C'O

.5 15 1 1700 3 0

.9 6.3   1100   0

1200

960   ID

SF.LE- SOLTDS»
SFt F- .' HUM, <UM OF SOLHlSt

ZlMCi NIIJM, SUS- SELE- CJNSTI- UfS-
HIS- DIS- PE'^OEO N1UM, rUE-iTSt S*'LVFO

S^L^ED SOLVED TOTAL TOTAL. DIS- <TO\IS
(DGXL dJG/L (UGXL (U^XL SOl V£i" Pfwf
AS i>v) AS SE) AS SE) Ab SE) (M'iXLI AC-FT)

3 0     ?4tt .34

10 4     262 .36

2

10 2 0 i

NITHO- Ml fun.
GF.'vl» &£N,

AMMONl   Ni.»2*"<'1  *

OIS- f)Ii>-
SOLVEi) SOLVt;ii
( 1G/L (M'JXL
AS N) AS Ml

.06 ."6

.13

.. --

..

SOnTUM
AD-

e i ) u^^

r t ^N
UATIO soi.iu-

PEnCt-T

.a 22

.7 <?.-

.. --

COPPER* It*OM»
rsiS- DIS-
soL^tn SuL 1'^'!
fUGXL (iJ'iXL
AS CO) AS Fr.)

0 ^td1

130

-- C 1 0

  **    

MTRO-
GFN«

AMMONIA ^FKCu-^y
OIS- ulb-

S i->LVfo SOLV?.'
(   G/L (O'»XL

AS MHO) AS l-'l

.01 .1

 

._ -_

_-
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WATER-QUALITY DATA FOR DISCHARGE WEIR, HAYDEN POWERPLANT, HAYDEN, COLO.

DATE

JAN *
11...

MAR
27...

JUN 
13...

OCT
02...

DATE

JAN *
11...

MAR
27...

JUN
13...

OCT
02...

DATE

JAN »
11...

MAR
27...

JUN
13...

OCT
02...

DATE

JAN »
11...

Ml A kJ*^ 'XK

'If...
JUN
13...

OCT

TIME

1979
1400

1500

0930

1600

OHOS-
P-HATE*
ORTHO*
DIS

SOLVED
C-KJ/L

AS P04)

1979
 

.15

 

POTAS-
SIU'S
OIS-
SOLVFU

' ( -I'j/L
AS K)

1979
11

1.4

--

   

IRON*
OIS-

S1LVEO
(UG/l.
AS FF. )

19/9
1 50 (10

0

31 u

TEMPER
ATURE
(DEG C)

 

 3.0

13.0

14.0

PHOS
PHORUS*
OIS-
SOLVEO
(MG/L
AS P)

.070

.030

--

CHI.O-
^TOF.t
OIS-
SOLVEO
(MG/L
AS CD

59

16

 

   

LEAO»
DIS

SOLVE 0
(UG/L
AS P3)

0

_.

 

AGENCY
ANA

LYZING
SAMPI.F
(cnnp

NUMRER)

30020

80020

80020

80020

PHOS-
.p.HOCMlc*
onr^o*
i)IS-

SOLVED
(MG/L.
AS P)

--

.05

--

SULFATE
nis-
SOLVFO
{Mf,/l_

AS'S04)

660

S8

--

 »^

MANGA-
vJtSE.
 )rs-

soi.veo
(U(n/L

\S MN)

300

0

90

SPE
CIFIC

STRFAM- CON
FLOW. OUCT-
INSTAN- ANCE PH
TANEOiJS (MIC^O-
(CFS) MHOS) (UNITS)

.26 1500 7,4

.82 375 fl.l

.26 390 8.0

.32 340 8.0

HARO-
H<\PO- MESS* CALCIUM
 'F?S \»ONC^R- l.'IS-
(MG/L BONATE S01..V/EO
AS (-IG/L («iG/L

CAC03) CAC03) AS CA)

600 540 160

160 40 36

 

FLUrt- SILICA*
r*TOF» 0!S- ARSENIC
OTS- SOLVED DIS-

SnLv/ED d-i^/L SOLVED
C'G/L AS (U'j/L
AS F) SI02) AS AS)

3.3 24 1

.7 4.6

._

       «»^

SEI.E-
NICKFL* 7 INC. NIUM,
nis- ois- ijis-
SOLVF.'") SOL'/EO SOLVED
<nCj/L (U"»/L (Ut3/L
AS *Jl) AS Z\) AS SE)

21 60 21

0 I') 10

0 -- 14

CARSON
OIOXIUE

DIS
SOLVED
("*C3 /L

AS C02)

 

--

2.4

MAGNE-
SJI.H*
Oi'5-

SOLVtO
(' 'G/L
aS .-H5)

43

17

--

MO^OM*
nis-
soLveo
(SJG/L
AS 3)

2700

820

1600

UUO

SELE
NIUM.
TOTAL
<'Jf.i/t_
AS S£)

- 

--

--

ALKA
LINITY
(M(i/L
Ab

CAC03)

58

120

120

14U

SOOIUM,
Dlb-

bOLVdD
r-^/L
Ab NA)

94

23

 

CA ^-'IIIM
DIS

SOLVED
O-j/L
Ab CD)

1

--

--

"

SOLIDS*
SUM OF
CONST I -
TUt^JTS*

 JIS-
SOLVED
( -IU/L)

1120

237

--

NITRU-
GEM,

i=»lC^R- N02+NO3
BONATF OIS-
(M(,/L SOLVE 1,''

AS (".G/L
HC03) AS M)

1.3

.76

1«?0

Son I MM
AO-

SiiRP-
TIO--
Harm SOOIUM

PERCENT

1.7 ^3

.d 2<*

«~

CHttO-
MT'.'M. CO D P-R«
OIS- OTS-
SOLVF'"> SOI VE s
ClO/l. (U-.-/L
AS C»- ) AS C'J)

?'l 3

0

.-

0

SOLIDS*
DIS- MFRC.J^Y

SOLVFU JIS-
( T L' N S S < "' L v E ' i
-»F.R (-ICj/L

AC-FT) AS ^(j)

I .52 . 1

. 12

_.
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WATER-QUALITY DATA FOR SAGE CREEK ABOVE HAYDEN POWERPLANT, HAYDEN, COLO.

TIME
DATE

MAR * 1979
27... 1510 

JUN
13... 0940 il.O

AGENCY
ANA 

LYZING

tCOOF.

800«JO

FLOW,
IfJbT AM-

(CFS) 

E3.0

SPE-
CASHON

DIOXIDE ALKA- 
015-

t- (MG/L AS
HMDS) (UNITS) AS C02) CACOJ)

4000 8,1   2^0

2<SOO d.2 b.l 420

PHOS-
PH4Tt'»

 MS- 015- 

AS N) AS Pf>

.210

27...
JUN 
13...

PHOS-

OS.THO, HA«O-
OIS- .NESS 

SOLVED (''O/i. 
AS

aS

.19 15UO

tMij/L
CACD3) CACOJ)

1300

CALCIIH 
OIS-

t'T,/L 
AS CA)

160

OTS-

AS

270

SOOllf,
OtS- 

SOLVF'J

AS     A!

5*0

SOOIUM 
AO-

T[0,\ 
PATIO

6.0

sontu'-i

por\s-
SIUM» 
ulb-

SOLVED
(.-1&/L 
AS K)

7.9

CMLO-
WTOF.
OTS- 
SOLVFO

59

SULF-lTt 
OIS-

AS CD AS

2300

UIS- 
<i(>t VFD

Ab P)

.3

SILICA,
ois- ^OPOM, 
SOLVED OTS- 
(MG/L SOLVE.)

AS (J'.i/L
DATE sto<i) AS n>

>*A» * 19/9
27... 7.5 1?0

JUN
13...   300

ors-
SMLVEO
(U'i/L
Ab C=»)

10

 

DtS- 
SOLvtU
("fi/L
AS Ft)

40

210

TIS- OTS- UIS- 
SOl.VFl) SOLVti) SoLVEO
<itr,/L <0'J/L (uG/L
AS MN) c.S M) AS ^N)

70 0 30

1400 0

SOLInS. 
SFI.E- SUM OF SOLT^S, SOLIOS. 
r.I'.iM. CONSTI- iHS- UIS- 

OTS- rufe^'fSt SOL^FO SOLVK" 
SOLVfcO UTS- < TONS <Tu-JS
(Ufi/L

AS SE)

120

2

501 v£ij r>F u Pf.fi
«"i/L) 'JAY) AC-FI)

3S30 4H.3 4.n7

..
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WATER-QOALITY DATA FOR SAGE CREEK AT O.S. HIGHWAY 40, HAYDEN, COLO.

TIME
DATE

MAS? * 1979
28... OHOO

JUN
13... 1300

OCT
03... 163-?

TEMPE'**-
ATUWE

(OE(i C)

3.0

22.0

17.0

AGENCY
ANA-

L v 7 1 -iG
SAMPLE
(Coot

' JUMHEH)

80020

90"20

80020

STWPAM-

FLflw.
I.'JST A»I-
TflNFOUS
(CFS)

EJ.O

El.O

E.50

SPE
CIFIC
CON-
nurT-
SNCE

( MfCQO-

MHOS)

3300

1320

450

CAhHO,<
OlOXluE

OIS-
PM SULVF.U

(M.^/L
(UNITS) AS C02)

7.9

H.O *.J

4.5

AL<A- niciw-
L t "I II Y ho*1'* TE
{^r;/L ('1<>/L
AS Ah

CAC03> HCOJ)

210

220 270

IbO

f^lTRO- PHH5-
(i£N. PHATEt

N02*NO J O^TriU.
nrs- ois-

SOLV 6" 1 ) SOL'j£'J
(MM/I. (M(i/L

AS M) AS PO*)

1« .37

_-

 

'U-'USt

AS P)

.1*0

OATE

PHOS- 

PHOHUS*
O^THO,
DIS 

SOLVED
< -IG/L
AS >»)

MAW « 1979
26... .12 

JUN
13... 

OCT
03...

NESS
( 10/L
AS 

CAC03)

1200

H4PO-

CAC03)

CALCHM
DIS 
SOLVED

AS CA)

UO

M4GNE-

nis-

AS

POO

soniuw

nIS- SLMP- 
sOLVE 1^ TION 

( -!G/L K«TIO SOOIU'- 
AS NA)

POTaS-
S I UM .
DIS 

SOLVED 
(  '(,/L
AS K)

ChLO-

DIS- 
S')LVEO

SULFATE

SOLvEu

AS CL) AS

FLt'O-

SOLVED 
(" 0/L 
Ab F)

SILICA*
ois-
SOLVEJ

AS
DATE SI02)

MAW , 19/9
28... 6.9

JUN

13...
OCT
03...

OIS-
SJLVEO
(U(j/L
AS d)

260

570

130

DIS 

SOLVE!)
!iJ<i/L
AS C»<)

10

__

0

3i,
(i'G/L
AS Ft)

40

100

 

soLins. 
MANGA- SEtE- SUM OF S^LTOSt SOLlUS
MFSEt MICKEL* ZINC. N ! ;««. CO.VSTI- ors- uis-
OIS- OfS- OIS- OtS- TUEi'-iTS* S'lLVED SOL^Ei

SCLVFO SOLVED SOLVED SOLVED ots- <in-is (in-is
MS/I. (I.IO/L (Uti/L (l)f«/L SOl.VEO PE^ >*fcH
AS MN) 4S ^1) AS ZN> AS St.) (I«'J/L> JAY) AC-K T

60 0 20 110 2rt20 22.8 3.1'

210   « 4

    70   90   .1,
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WATER-QUALITY DATA FOR YAMPA RIVER NEAR HAYDEN, COLO.

TIME
DATE

JAN i 1979
12,.. 1230

28... OfJIO

13... 131S
OCT
03... 1625

AfimE
(OEG C)

1.0

2.5

13.0

1*3.0

AGENCY

LYZlNG FLO*. 
SA'^Lfe. !NSTi>4-
(COOE T4'«F',"JS

NU-inE^) tCF'S)

10020 172

30020 5*0

80020 7760

M0n20 92

SPE 
CIFIC

nucT-

(Mtr po-
*HOS) (

310

370

30

389

U^ITS)

7.*

7.H

7.d

8.5

ALKA-
LiniTY

AS

CAC03)

100

100

If
120

NITRO 
GEN »

8UMATE OIS- 
(Mf,/L SOL'/EO

^S (MCVL
MC03) AS s)

.2*

.27

21

 

PHOS- 

'.HS-

MG/L
AS 00*)

.09

.12

--

 

PMOS-

OIS-

C"'i/L

AS »M

.0*0

.J3-.

 

 -

PHOS-
PHOWJS* risen- Man-Mr- SOTIUM POTAS- C-*LO- 

O^T«-»0. Hawu- '4FCS, CALCT'JM SI'J'-'« SOOT'.r-1 ' An- St'J''! « 3in£»
ois- -'ESS 'Mo-'-iCAq- ors- ois- ois- SOWP- ois- DIS-

SOL^EO (Mfi/L bO'iaTF SOL'/EO COL^FT SOLvrlO TTO>J Sni.V" 1 SCL^^.u)
t-t(i/L AS (  'f-/\. (MG/L (-"j/l. C-1'i/L ^ATI'J SOUIUM {MI;/|. (-'(-,/L

AS -») CAC03) CAC03) AS CA) AS -*G) AS ^A) K£^C£f<lT AS K) aS CD

JAN , 1979 
12... .OJ 120 19 31 10 21 .8 27 2.1 9.2

MAM

28... .0* 130 51 3" U 22 .8 2* 2.3 fc./

13... 
OCT 
03...

OAfE

JAN *
12...

MAri
28...

JUN
13...

OCT
03...

OATE

JAV» .

12...

2-i...
JJN
13...

ocr

PLUO- SILICA*
SIJLFATE JIOF. IHS-
OtS- OIS- sOL^^n
SOLV-D sni.vEO ("G/L
( "«}/L t^'f3/L AC

AS SO*) AS F) Sin?)

1979
*0 .2 15

73 .2 9.9

 

   ^^   

MANGA-
NF.SE» NlCKfLt ZINC.

OIS- <MS- "IS-
SOLVF.O Soi.vE'i S )| Vf i
(U'J/L «'iij/L l^fi/L
IS MJ) <:s M) AS ZM)

1 ^79
<«0 * 3

dO 0 1'J

2U

CH»O-
...j^FMfC ^o^'iN. CA'"."ilu^ 'iIii-<» Cuf^t!.P» I;>ON,

r»IS- 0[S- PIS- OIS- OIS- MS-
?oi_vFD SOL'/FO SOL''t^ SOL^tO S-ii.vFO Sf-i.yen
nir,/i. (Uf</l. (uG/L U*G/L (U'.'/L (ur./i_
AS AS) AS "-U AS CD) <*S C^) ^S CU) AS FF>

1 90 <1 0 1 1*0

60 -- 0   10

70   --   i/»'J

70   10

SELE- SOLIOS.
SPL F - NlU'it - S;M Of- SdLlOS. SOI IDS'
vrnv«» SOS- SFLE- CViSTl- 'US- dlS-
niS- 3i£'iiiFO NIJ-1» TuF^TS. SL'LVFO SOI.VPO

SOLVFO TU'AL TOTAL ois- tro".s (TON*
On/I ('lf,/L (U'VL S n LVF.n pfc.H ^cfl
AS SE) AS SE) AS aE) MG/L) L»«Y) AC-FT)

0 -- -- 190 t»8,2 ,2ft

0     230 JJ3 ,-«l

0

L F A ."> .
OIS-

S"L'/-:O
ti-i-^/L
AS P-»)

2

..

__

   

' 'E^C'J^ Y
OIS-

SOLVF.O
(t'Ci/l.

AS MG)

.11

   

  _
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WATER-QUALITY DATA FOR YAMPA RIVER AT HAYDEN, COLO.

SPE- 
AGF.NCY GIF 1C

LYZIMG FLOW* DUCT- LIMTTY
<- SAMPLE ['.is FAN- Ai^CE DH

TIME ATlJ^t (COnF T \ JtOUS (MlC-30- AS
DATE (DEG C) N'JMREO (CFS) i-inOS) (UNITS)

OCT » 1979 
03... 1700 17.0 80020 £100 370 8.6

SELE-
SELE- f*lUM, 

ZINC* ^IFJM. Si IS- SELE-

SOLVFO SOLVFn SOLVE^ SGH/E'J TOTAL TUTA|_
(UG/L (UG/L (ur,/L (U'5/L (UG/L CJo/L

OATE AS ») AS C9) AS £N) AS 5E) AS Sf.) AS SE)

OCT t 19/9 
03... 80 10 80 0 0 0
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